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Hematology 


INTRODUCTION 


Blood consists of : 
é Red blood cells ( RBCs ) . 

4 Whíte blood cells. 

4 Platelets. 

4 Plasma. 

Hemopoiesis 

( The formation of blood cells ) 


By Dr.Du.1 Ahmcd 
Zagazig l*ntversity 


O The hemopoietic systém includes the bone marrow, liver. spleen, 
lymph nodes and thymus. 

O Liver & spleen are the chief sites of hemopoiesis from 6 weeks to 7 
momlis , when the bone marrow bccomes the main souree of blood 
celíš. The bone marrow is the only souree of blood cel ls during 
normál childhood and adult liře. 

O RBCs survive 120 days, platelets around 7 days but granulocytes 
only 7 hours. 

O Steps of hemopoiesis : 
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By DrDt-ia Ahmed ^ 
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Hematology 


Normál ranges (adults) 


3 Hemoglobin : 

o 13.5- 17.5 gm/dL (<?) 
o 1 1,5 - 15.5 gm /dL (?) 

Haematocrit ( PC v ): the volume of packed RBCs in 100 ml blood 
o 40-52 % (c?) 

o 36-48 % (?) 

Í! 

O RBCs indices : 


o MCV ( Mean Corpusadar volume ) : 77 — 95 fL 

PCV X 10 45 X 10 


RBCs count /cmm 5 

o MCÍI (MeanCelWb) : 27 -32 pg 

Hb x w 15 x 10 


= 90 femtolitre. 


EEťTí ccmnt/cmm 5 

o MCHC ( Mean Ceíl Hb Concentration } : 32 


30 Picogram 

36 gm/dl 


Hb 15 x 100 

— X 100 = — — - = 33gmdl 

PCV 45 ** 


O RD W (Red Celí Dhtribuíion Width ) : 1 1 .5-14,5% 

RDW is a measure of the degrce of anisocrlusis (variation in RBC size). 
Irccreascd : Many types ofanemia (iron deficiency, pemicious 
ancmia . folatc deficicncy* thalassemia), tívcr dlscasc. 


O Rctšculocytes : 0.5- 2.5 % 

Z> HSR : 2-12 mm Ist hour . 

O WBC : 4000-1 1000 /cmm, 
o Neulrophils : 50 - 70 % 

O I.ymphoeytes : 20 - 45 % 
o Eosinophils : 1 - 5 % 
o Monocytes : 3 - 7 % 

o Basophils :0-l% 

O Platelets 150,000 - 400,000 /cmm. 


By Dť.Diaa Ahmed 
Zsgazig University 
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ANEMIAS 


Anemia Scheme 

Definition: 

Reduction tn mw-ofthe following parameters : 

ě RBCs count — * N : 4.5-6 million\cmm in &. 

é Hb concemration — » N : 15 gm % ( 13.5 - 17.5 ) in c 

ě hematocrite value ( packed cell volume ) — * N : 45% 



Pat hop hy si °1 ogy :| 4 

1. Hyperdynamic circulation -* shorl circulation ti me & high cardiac 
output . 

2. tT Erythropoietin by ťhe kidney — * ++ RBCs 

3. TT 02 dclivcry to the tissue ( shift of O; dusoáaQoa cutvt io ihe nght ) : 
This is dne to exccss produclion of 2,3 DPG ( 2,3, diphosphoglycerate ) 
whích niakc the binding betwcen 0 2 & I Tb verv weak. 

4. Redistribiilion of the blood : blood is shífted to ťhe vítal organs e.g. 
brain. 



1. General : Fatigue & lassilude. 

2. CVS : manifestations of lov* cardiac outpu| insp i lc o I h i gh Cop. 

3. CNS— ► loss of concentration , hcadachc & dízziness. 


4. Genital : impotence , mens tru a! irregularitícs. 
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Sig ns 


4 


1. Pallo r. 

2. I iyperdynamie circulation : Tachycardia , |S1 . gallop, hemíc murmur. 


3 towcr limb cdema "tfae tn 



he or t fa il u rc 


4. papi ledcma and roli mi l h e morrhauo du e to f pcrmeahitity. 
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Anernia is not a diagnosis, it is an abnormal clinical finding 
requiring an explanailon for ks causa, 

I. CBC : 

O RBCs & E ID — * Uwith all lypes © 

O WBCs & platelets —*■11 with Megaloblaslic , Aplastic anernia 
3 Indices ; 

*- MCV, MCH, MCHC : e.g. 

o Norma! in hcmolytic & aplastic anernia, 

o 1 in iron deficicncy anernia. 

o t m niegaloplastic anernia except MCHC is normál 

II. Color index - 1 ( 0.9 -1.1 ) © except 

O Iron deficicncy anernia < 1 
O Megaloplastie anernia > 1 

III. Bone marrow examínations : 

e.g. Erylhroid hyperplasia in iron deficicncy „ aplasia in aplastic anernia 

IV. Hepatie and renal investtgationa c.g. KFTs , I.FTs, 

Trea tmeat : 4 

1 . Blood trans fusion. 

2. packed RBCs 

3. Treatment of the cause e.g. 


O Fe — *■ in iron deficienty anernia, 

O Folie acid <& vitamin B ); — * Megaloblastic anernia. 


4. Treatment of complications : as HF (and mention ©) 
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O Classification of anemiás by Pathophysiology : 

L Decreased production : 

• U Hfe Synthesis : Iron Deficiency anemia , Thalassemia , 

Anemia of chroníc disease. 

• U SNA Synthesis : Megaloblaslic anemia. 

• 11 Stem Cell : Aplastic anemia. 

II. Increased destruction. : HemoJytic anemia. 

II L Increased RBCs loss : Aentc-post-hemorrbagic anemia. 

O Classification of anemias by cell size : 

I. Micro eytic hypochxomic : 

O lem defíciency anemia : defect in haem synthesis. 

3 - Thalassemia : defect in globin synthesis. 

3 Anemia ofchronic d i s e ase ; defect in haem synthesis. 

3 Sideroblastic anemia : defect in haem synthesis. 
ILNormocytic norraochromic ; 

O Hcmoiytio anemia. 

3 Ap l ast i c anemia. 

3 Acute-post-hemorrhagic anemia. 

3 Anemia of ehrnnic disease 

III. Macrocytic : 

3 Vi tamin defíciency. 

O Folie acid dcticiency. 

3 Myelodysplasia. 

3 Myxedema. 

3 Alcohol. 

3 Chronic liver diseases. 
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ICompensatory m ec hanisms :l Iron defíciency leads to : 

a. Increase absorption from the intestine. 

b. Increase s ynthesis of transferrin ( i ron corrying jjrofrin ). 

c. Dccrea se tran s fcrrin saturation ( from ťe 10% }. jg ] j , , j i * f „ 
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Clinical picture: 


as schéma plus 


G e neral man i fe s tat i on s of an e mía 

1. Pica *=> Perverted appeíite, 

2. Nails ■=> Briítle and spooning ( koilonychias ) 

3. Angular stomatitis & glossitis. 

4 . C/F ofthc causo : 

o Ancv i ostoma : GtT manifestations e.g. abdominal pain .... 
t> Plumm e r - Vinson syndrome : Iron deficienty anemia with dvsphagia . 
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Hematology 


I m estigations :j as Scheme 

I. CBC : 4 U RBCs , lib. © 

4 | j) MCV, MCH . MCHC. (mcv < bo íl , mch < rr pg). 

II. Cotor index ; < \ 

I1L Bořte Marrow Examinations ; 


o ťryihro id jhyperplasia, 

o Not esscntiallfor thc diagnosis of iron deficiency. 

IV. Iron Profile ; 

> 1 (sem^ifOftuind scrunvferritin & trans Icrrin sátu radon. 

> tlTotal Iron BindingCapacity ( 1'lBCř). 

V. Fot the cause : 

4 Stool analysis for Ancvios torna : ova. 

4 Endoscopc may bc needed to dctcct thc sitc of chronic blood lOGS 
e,g. pcpi i c uicur. 


i Differential t l ia finosis : 


Microc ytío hypochromicanemia : 



Iron 

Arn&mra of 

Thsku.MKmJo 

iUferobkutk anemta 

delktancy 

íhrqnLc 

dheaie 

trott (a Oř p) 


MCV 

Heducad 

Lqw normál 

or normál 

Věry tow for 
degree oř 
anemle 

Low in inherited type 
buc aften řaised ín 
aoquired type 

Smrtmi Iron 

Reduced 

ReducBd 

Nor mail 

Řaised 

Sérum T1BC 

Řaised 

Redoced 

Normál 

Normál 

Sérum íe tritiu 

Reduced 

Normál oř 

řaised 

Normál 

Rstsec! 

Iron in marrow 

Absent 

Present 

Presenc 

Present 

trou in 

eiythrubJasts 

Absent; 

Absent Or 

redirced 

Presenc 

fiing forms 

Betstfs : ae*r dú'úw 
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Hematology 


Treatment : 


as schemc p l u s 


1 rcalmcnt of thc cause C.g. ; Amy l un l omu . ji ryt i r iilr i r , niriN rn; tl inn ... 

Iron therapy : 

The response co iron therapy can be monitored usmg the ret i cul o tyté 
touni and Hb levá ( Hb should rise by I gm% per week \ 

1. ora l : tíib/ 8 h 

ťerrous sulphate 200 mg tab 
** l errous gluconaie 300 mg tab 
í*. Vit C can be given to improve the absorption. 
ís. Srti : naus e n , vomlting , abdom i na l pain , dark stool^ 

2. pa renta! : 

>_ Indication : 

o Oral ir on int olerance. 

o MaJ absorption syndrome. 

o Cíl tlisorders that may be a g gravated hv or a 1 

iron e.g. pcplíc ulcer. 
o Rapid iron loss. 

> Preparation: 

tsjlron-Ocxtran :: 100 mg/d IM oř IV 
^ Iron-Sorbitol : 50 mg/d IM 


Siderohlastic anemia 

Refractory anennia due to ineffective haern svn thesis ( faiture to 
incorporate iron into hemoglobin molecule ). 

There ís accumulation oř iron ín the mitochondria of erythroblasts forming 
a ring of iron g ránu les around the nucleus ( ring &iderobla$ts ) 
tauses : 

o Inherited : X-íinked dtsease. 

o Acquired : 

- Pritnary ; one of the niyefodyspiastlc dlsorders { $ee fater ) 

Se co n dary ; Alcohol, Leatí polsonlng , Cancer , Drugs e,g. INhL 







EQ 
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Aplastic Anemia 


Definition: 



Etiology: 



3 (Primáty: Idiopatliic : probably autoimmune { tňe most common cause } 
O Secondar y: 

3M 


4 


itLELÍlS 


WCTIIIH 

: 


O Malignancy : Leukemia ř Lymphoma 
O Myeiofbrosis, 

O Myelosclerosis. 


Depressedl bone mamiw : 


41 


1) Irradiation. 

2) Infection : Hepatitis , EBV 

3) Immune : SLE 

4) Iatro genie : any anti ... © 

> Anti biotics : Chloramphenicol 

> Anti ne opia stic : Azathioprme 

> Anti epiieptic : Phenytoin. 

> Anti DM : Chlorpropamide. 

> Anti tkyroid ; Carbimazole 


ČHmcal pietu rc:| 

é Anemia. gfiC 

* Recurrent infeetiens. 

4 Bleeding. PI.A I EI.F.T 
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fnvestigat ions: 

L CBC: 

o The hallmark of aplastic anemia is nanevtopenia í lo%vcver, 
early in ihe evolution of aplastic anemia, only one oř two 
cell Unes may be reduced, 
o MCV , MCH . MCHC : fWJřffiak 
o Decrcased retículocytes, 

II. Color index : norma! ( 1 ) 

IIL Bone marrow examiaation : Hypocellular . devoid of 
hematopnictic cells. 


Treatmcnt: 


supportiue ttt plus A , B , C 


ě Supportive treatment :red cell transfusion for anemia T 


antibiotics for mfettions * plaielet iransfusion for bWding* 

ff | ^ y i v 

• Androgen. ( B.M. srimuíant ) 

é BM transplant : in severe cases , particularly in children. 
é Cause treatment. 


T DD of Pancytopenia T 

O Aplastic anemia ( and les causes ) 

O Megaloplastic anemia, 

O Hvpersplenism ( e.g . portál HTN ) 

O Myelofibrosis, 

O Myelosderosis. 

O Subleukemic leukemia. 

0 mn, 

3 SbĚT 
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Def mition : 

Iťsahematol ogicaJ d i sorde r c h ar ac t e rize d by Pari cy t op o n i a 
with 4 criteria; fi J * I. * 3 4 

/. Měgaloptasiic hyperplaskiof the bone marrow, 

2. Evidence of Macrocytosiš . 

3. Good response to vit / 2 & fo Uc aeid 
4 , 1 Neurofagical & G l.T manifeslatiom. 

Pathoph ysioiog y: 4 

1 , Ar rest of ihe ti i vision : as vit. B 1 2 & folie acid are essential for 
DNA svn thesis . This wíll nesuli in big celíš ( megaloblasts ). 

2. fneffective erythropoesis : most of mega I oblast s undego i n i m 
nu l u Mary I temni ytás. 

^ Evidence of nuterocyícs t Mm meu.a l nhl usts can escape lbe bone 

marrow and appear in the blond as macrccyles. 

4. Rapid hem&fysis i macrocytes oře rapídlylsequesiraied b> the spleen.. 

Etioíogy: 

I. Vitamin B 1 2 deficiencv : 4 


o Fernicínus ancimn ( The most com mon causo ) 
o Gastere ctoinv , chrnu ic gasirtfts: 
o Malnhsorpl i on %ynilrtimc . 
o Mca l rescction , 

3. Ch roníc liver diseases : Body. Stores are Suffidem for 3yrs. 

4. Trans co bal amin II deficiencv f rare ) 


Diminished linfakc of vitamin li 12 which is present in anímal produets. 
Decreased(absorptíon : 
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Pemicious anemia 

□ I ihink you knovv thal ínuinsic ťaclorj is necessaiy for absorplion | 
of vitamin B 12 ok 

o ílerc in poniicious anemia , there is a deflciency in produetion of 
intrinsic tactor why ? 

c Most probably autoimmune disease in which there are^út^ 
kntibotlies against panem 1 cdls ( and parietal cell amUmdm\\ 

o li is iíire bcibre 35 years . may be Associated "wilh prematureb 

grey hair & other autoimmune discascs c,g, Myxedema . vitiiigo. . j 


n. FplfQ 3 SŽŮ dsficienq f ; 


3. Increased requirement : Pregnancy , malignancy. 

4* Drugs : j Mcihotrexate . phenytoin. MCQ 


Decreased intake : lack of vegetables & ťruits , aicoholism. 
Deeroased nhsorpí ion : m a 1 a bsor pi i on syndrome. 


Clinical picture: 

O Anemia ; see schemc 

O Neuroíogical manifestatíons ( 3 p ) 

Vit B12 is au imponant ee factor m thc farma tion of myelin sheath. 
L Peripheral neuropathy. 

2. Pyramidal tract lesion. 

3, Posterior column — loss of deep sensations. 

O gastrointestinal manifestations ( 3 Atrophy ) 
t. Atrophic g l ossitis. 

2. Atrophic gastrit i s- 

3. Atrophy in the intestine. ATROPHIC ENTRITIS 

No Neuroíogical manifestations ín i soiated fol ie add d efici ency 
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Hematology 


Invest ifiations: As schame plus 


I. CBC : 


D Pancvtopcnia ; RBC : v , Hb , WBCs & p l ate l ets : li 

t> MCV* MCH , MCHC : |' excenr MCHC is normál. 



O Anisotyiosis [ imequal siie ) , Poikilocytosis ( ahmrmal shapes ) 


O Color index : I > 1 



11. Bone marrow examinations : Megaloplastic hypeiplasia © 
1 1 t. Measurement of wrom B ta & folie acid : 

•- sérum B l2 : < 10 Q pg/ mL í N : > 200 ps i ml ) 


By Dr.Diaa AhmeJ 
Zngnzig University 


sérum folaie : <A ng/ml t N:6-20n^mn 



IV 


*" Giving ihe patient vit. B l2 (100 ug IV ) to saturatc body S to r e s . 

*" Giv i ne patient r hiionoli v e < 1 ug) oral Iv . 

*■ Cotlect patient urine 2 4 h and measure rudioaclive Bil 
*- Iť vitamin B 12 is nbsorbed . i i vv i ll tippear i n urine. 

O Low exeretion — » Malabsorptkm, 

O Norma) ailer imrinsic faetor oral Iv — ► Pemiejous anemio. 

Z) Norma) after antibiotíc — ■ * Bacterial overgrowth 
O Norma) after pancreatic enzymes — Paricreatic insufTiciency. 

V. Therapeutic test : 

Giving smáli dose of vitamin B^or folie acid — >■ Ret i eu l ocytosis. 

VI. Scrological test : 

Anti parielal idl ant i builics & anti intrinsic factor unlihtulies may be 
presem in pernicions anemt a. 
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VII. FÍGLU Test : +ve m folie acid dcficicncy. 

Oral loading with hi s ttd i ne is accompanied by high u r ina t y wt cťe tion of 
Fo i rn i n fas GLUram i c ací<^ , an tnrermediace meta bol i tě in the conversion 
of L-histidine to L-glutamic acid. ( +ve FÍGLU cesty 

Diffe r ěntial diag nosis i\ 

Other caus es of mac rocytie anemias : 

Myelodysplasia 

Myxed e ma. 

** Alcohol. 

*= Chronic Uvěř di s ca s cs^ 


Treatment: 


As scheme plus replacement therapy 


L Vitamín Bi* defteieney : 

Vitamin B l2 ( Hydroxycohalamine ) : 

O llntramuscular injections of 1000 ug of vitamin B, 2 : 
nsually given daily for the flrst week, weekly for the first 
month, and then monthly for life. 

S5 It is a lifelojg’ disorder, and if patients discontlnuc their 
monthly therapy the vitamin deíiciency will rccur . 


2 . Folie ocitl deficiencv : 

O Folie acid : 5 mg/day orally 

O Vitamin is essential for the tran s forma tiort of folie acid 
i nto th e activ e form folínic acid , So large do s es of folie acid 
may a^gravate th e mnmf es tations of vitamin defieiency 
especially neurological manifest a tions. 


Try to team someíhirtg about everything and euerything about something. 

Thomas Heariy Huxieij 
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Hemolytic anemias 


Definition:! 

Anemias duo to reduction of life spán of RBCs ( hiercťixo t frttU ' nf 
RBCs destruction ), £J_; 120 days 


Etiology : 



Corpuscufqr; 



O Membráně defect 

ů' Sphefocytqsl§ 


e PNH ? 

§' Ellíptocytosis. 

Dí tb defect 

Sickiu cell anemia 

é 1 haiassemia 

OKnzymc defect 

06 PP 

éT" f^ynivate kinasé} 

deficiency. 


Extra 



1- I mimme : 

o Iso-imimine : Anlibodics causo destruction of RBCs after 


trans jer to another person c.g.lABO , Rh ineompuubility. 
o Auto-immiine : Antibodies cause destruction of RBCs of 


the sanic person e.g. warm & cold type ( se* laier ) 

2- lnice lion fMaíaria. 

3- Toxic : Amphotericin B „ Lead , Copper , snake venom , 
sulpha* 

4- Trauma :|\rtificia) valve t (M;u ch hcmogLobinuriaj, Micro- 
angiopathic hemolytic anemia e g, Vuseuiitis , Pít' 

5- Hypcrsplcnism. 
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Pa thophysio l oR\ : 

1- Anemia occurs if life spán < 1 5 days : As bone marrow has ability 
to t iťs activity up to 8 times ( compensated hemo/ytic slote ). 

2- Hemolytic jaundice => T unconjugatcd bilirubin. 

3- Intravascular hemolysis : in the circulation => Hemoglobinuria 
*=> tubular damage and dark urine. 

4- Extravaseular hemolysis : in thc rcticulo-endthelial systcm { RES ) 
=> HepatoSplenomegaly. 

Clinical p icturc: 

General nia ni festa tions of anemia ( scc bcforc ) Plus : 4 

1- Manifesuilions of hemolytic jaundice (sec GIT. . .wait ..see hert ©) 

o laitndice: mild {lemon yellow) 
o Urine: Normál . may be dark duc to he mg lob můří a. 
o Sioo l : dark 

2- Intravascular hemolysis ^ Hemoglobinuria. 

o Tubular damage. 

o Dark urine. 

3- Extravaseular hemolysis ( in the reticulo-endthelial systém r RES ) 

=> HepatoSplenomegaly. 

4- Hemolytic erisis : 


1- Fever. 

2- Rigor. 



3- Deepeníng of jaundice. 


TI Bone ache -* duc to hyperactivation of the bone marrow. 

5- Kidney -» Loin pain. 

6- Abdominal pain. 
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[Different types of crísij 

M e eabčlastíc erisis ■ duti to d e ve l obiti ent of folie ac i d dcficicncv. 

4^' Ap.lastic crisis ■ viral infectíon - ínhibition ofBM -* aggravation 
of anemia without deepening of jaundice. 
é" Vaso - occlusivc eHSfS ( i n - nekl e c e l l an e mia — * O sc hn i ow O j Sma ii Bl oo d V e aeld 



Pcnťt forget featum of certain types of hemolytic anemias ( see below ) 

investiftations : 

1- GBC 

o URBCs.Hb ANEMIA 

o Normál WBCs & platelets. 

o Normál MCV , MCI! & MCHC. 

o ±± Reticulocvtic count Exceot in Aplastíc crisis. 

Retkulocytic count U the single test to detect hemolytic anemia. 

2- Color index — 1 

3- BM examination ; 

o Hypercellular to compensate for RBCs destruction, 

o Normoblasts. 

o Mega! opi astic ; tn sccondary folie acid dcficicncy 
4~ Investigations for hemolytic jaundice: 

o In sérum: $ ! unconjugated bilirubin. 

(Bilirubin never > 5mg% as long as liver is normál ) 
o In stool : * ! sterocobilinogen. ( dark stooi ) 
o In urine : 

- Unconjugated bilirubin is water insoluble therefore 
NOT found in urine. ( normál color e d urin e ) 

- $ ! urobil inogen . 
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5- 41 RBCs lifc spán : measured byjisotopic methods. 

6- Investigations for intravaseular he moly sis : 

o I icmoglobinwtíh 

o Qimimshcd liemopesin & hapluglobin in plasma , [ normál 
plasma proteins that hind and clear hemoglobin released into plasma ) 


7- Investigations for čerta in ty pes of herno ty tic ancmias : 



ť Coomb’s test * 7 


O A test for detection offmlibodies agaínst RBCs 
O Posit tvelin immune herno lytic anemia. 

O Eilhcr : 




Dtrcoi Mkiects amibodics [bn suriácc oi RBCs. 
o Indireci Nj etec ls mu] bod ie s i in plasmy 



* ThtCbombs reagent is a rat>bit IgM antibody raised agaitw human IgG. The 
ditm Coombií test is performed by mixing the patienťs red btoexi cdls with the 
Gůomhš reagemt and looking íor aggluthatbn, which indkaies ihe presence of 
antibody on the red blood cell sulfáte. 


Treatment :1 

1- l ; resh blood trans fusi on. 

2 - Splcnectomy in some cases. 

3- I rcatment of the ťatwť- : ifpossible. 


/ hcu>e noí failed. í'ue just found 10,000 ways i hal worťt work , 

Thomas Edison 
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Hereditary Spherocytosis 


Definition : 

Hereditary spherocytosis is a disorder of th e R B Cs membran e ín which 
there is a d e fici e ncy čn spectrin protein i n RBCs m e mbran e . so the 
membrane becomes : 

í. Rigid i so the RBCs aretrapped in the smáli capillaries & spleen & 
rapid ly destroyed. 

(Norm Lilly, ihe rcd blood cell is a biconcave disk with a diameter of 7 mcm. The rcd 
blood cella most be ddbrmablc to pass through capillaries 3 mcm in diameter ) 

(i. Highly permeable to Na & water : causing the RBCs to také the shape 

of sphere & early destruction occurs. 

Clinical picture : 

o Features of hemolytíc anemía ( see before } 
o +ve family history is usually +ve. 
o The onset is usually during chiídhood. 

Investigations : The same as hemolytic anemias plus 

1 Osmotic fragility t is inereased , hemolysis occurs at dilution of 0.7% 

{ normatly RBCs hemolysis occurs ot dilution less than 0.4 % ). 

2. Blood film : spherocytes, 

3, tnereased MCHC : Hereditary spherocytosis is the only important 
disorder associated with microcytosis on i neroosod MC H C. 

Tre atment : 

1. Blood transfusíon. 

2 Splenectomy : Běs i awid e d in p at i ents < lOyca r s oi d due to risk of fatal 
infection postspleneciomy. Remember pře spi tnectomy vaccines and post- 
splenectomy antibiotics. 

3, Folie acíd lmg/d. 
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Pqroxysmal Nocturnal Hemog tob inurea (PNH) 


Definition : 


Blootí celíš membranes are more sensitive to complement systém . 

Clinical pi cture & i Triod of 

1- (Chráníc bemotytíc anemia : paftkitlarly overnight 

at nigh: hypovenrilation T C02 »-* scidosís — actiyatipn of C :1 

2- Pancytopenio : due to associated BM hypoplasia. 


3- \Throtvbasis ( e.g. Budd-Chíarí syndrome). 

Complications : 

r May progress to more severe aplastic anemia. 
é" Transforms to acute teukemia in 5%. 
é~ Serious thrombosis in up to 20%. 

p ■. 

I nvest i gations : 


O Ham test : +ve [ rapid hemolysis occurs if the sérum ís addified ) 


O Flow cytometrie assays may confirm the diagnosis ( absence of CD59 ) 

General supportive measures nlus : 


1 


l* Steroid. 

2- Oral aniicoagulantg for thrombosis. 

3- BM transplam 


G6PD deSíciency 


( Ghicosc 6 Phosphate Dchyd rovnaje deficiencv ) 

o GóPt) enzyme is essential tor production of redut ed gluiathionc (ikrough 
Hexose monophosphate shunt J which protects RBCs iioin oxidi/ing agents. 

o In the absence of reduced glutathione. hemoglobin may become 

oxidized. 


o It is X-linked disease affects niaiiily' $. © 
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Clínical picture : 

i. When patient is subjected to oxidizíng stress acute intravascular 
herno ly sis occurs, 

ii. Oxidízing agents : 

- Drugs ; 

'ik Anli-malaríal : Primaqume , Chloroqume. 

"s. Ami biotics ; Suiphonamídes (cotrimDxazole) ,,ciprofloxacin, 
ta. Aspirin. 

- Diet : Fava beán ( Favism ) 

- Infections. 
iii. Tvpes : ^ 

O Type A : ( Negro type ) : 

Enzyme dcfect in old RBCs oniy , so :he hemolysis is nor severe, 

0\ Type B : { MedUerrawan type ) 

Enzyme defect in all RBCs ( old , recent ) , so the mamfesrations 
íuc severe. 

O Favism : In MediUrraman populatmns 

- Hours/days aňer in gest ion { or e vej? ametimgj of fava beans. 

- Beans contain oxídants e.g. vidné and conv i cine . 

- it mav b cfdtal. 

Investigatíons : 

- ínvestigations for hemolysis, ( see before ) 

- Assay of the activitv of G6PD enzyme. 

- Biood film : Heinz bodies. 

Treatment i 

- Avoid oxidízing agents. 

- Blood transfusion in severe attacks. 
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Autoimtnune hemolytlc a němí a 


jDeflnition an acquired anemia ca ušed by auto-antibodíes, 


Types jj 

i\ 

Extravascular RBC destruction by RES medlated by warm-reacting antibody. 
Etioloev : 

o Most cases are idiopathic. 


o Secondary : |Lymphotna , íeukemia | ,<|Lj), Dmgs : |a methyl dopa. 
Clinical pietu re : 

o Features of hemolytlc anemia. 
o DIC 


Investieatlorts : 

o I nvestígations fo r diagnosis of hemoly sis : see before 
o Positive Coomb's test : Detects antíbodles on RBCs ( ígG } 

O Blood fllms ! spherocytes. ( when IgG ottacks RBCs tbey become sphcrocytes J 
o Immune thrombocytopenia may be associated ( Eyon^s syndrome ) 
Treatment : 

o Rrednisone : 1 mg/kg/d orally 
o immunosuppressive drugs e.g. azathioprine. 
o 5p1enectomy . 


n 


Cold type 


(cokyhaemagglutinin disease } a 

Ca ušed by RBC antíbodies that reacts most strongiy at temperatures < 37°C, 

Etioiogy ; A UTO-A NTIB 0 D IES AGAINST RBC 

o Idiopathic. 

o Infectious Mononuáeosís , Mycopiasma pneumonía , Paroxysmal 
cold hacmoglobinur i a. 
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Clintcal picture : 

o Hemolytic anemía on exposure to cold, 

o Raynauďs phsnornenon. u&ACttfósi áfe&OMt- Cc&cto to- C&cÁ€tHt& 
Investřgations : 

o General investigations for hemolysis. 
o Positive Coomb's test, 

Treatment : 

By Di.DiiU AimiLtl 

o Avoid exposjre to cold. z^azig Unn-cresy 

o Cyclophosphamide. 
o Azathioprine. 


Warm type 

Cold type 

Tempera ture at wliich 

antibody attaches host 

to red celJs 

3l 7 c 'C 

Lower lhán 37°C 

Type of antibody 


(UM) 

Direct Coombs' test 

Strongly 

positive 

Positive 


(^CausesjJ) 

o Idiopathic 

o Idiopathic 


o Infectious 

Mononucteosis . 

o Mycoplaama 

pneumonia. 

o Paroxysmal cold 

haemoglobinuria. 


o Lymphoma . 

o Leukemia. 

o SLE. 

o Drugs( methyl 

dopa) 
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\Hemoglobinopa.thies 

Hemoglobin is compused of : 

o Haem : Iron - proioporphyrin compiex, 
o Globin : protein consisting of 4 polypeptide chains. 



Sickle cell anemia 


Definition i] 

- Hereditary disorder in which there is production of abnormal Hb (HbS) 

- Ir Hb S : vallne replaces glutamíc acid at p ošili on 6 on thefi-globin chám. 

- It is of Z typ es : 

1) Homozygous ( sickle cel! anemia ) ; HbSS 

Leading to manifested anemia , sickling ( elongation ) may 
occur with mtld hypox i a. 

2) Heterozygous ( síckie cell trait ) : HbAS 

lt is asymptomat i c , sickling may occur with s e v e r e hypoxia. 
C!inical_pictiire : 

O General manifestations of hemolytic anemia without snlenomegalv 
O Vaso-occlnsive crisis : 

abnormal sickling { elongation ) of KBCs <=t> vaso occlusion ^ 
Tissue infarction rcsulting in pain and/or tissue damage. 

> Brain : strokes. 

> Eye :< retinal deiachmem. 

> Hean : myocardiat infarclion. 
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> Spleen : infarction <=> autosplenec torny { No splenome&aly ) 

> Kidney '(infarction ( hematuria & chronic renal fa i ture ) 

> Abdomen : Mesenteric blood vessels occlusion => acutc abdomen. 

> Bone :|>ain, 

> Penis :fjnapism. 

> Leg ulcers. 

O I nfectionsl : (pneumococc i and salmonella. 

Investigations: 

** Investigations fordiagnosis ofhemolytic anemia. 

*■ Hb electrophoresis -* HbS is high ( diagnostic ) 

*■ Blood film-* siekle celíš especiaily after inducing hypoxia by 
addition of Na metcbisulphite. 

Treat ment : 

1) Blood tram fusi on. 

2) Symptomatk treatment : 

^ Analgesics. 

7*. 02 therapy. 
ís. IV fluids 

». Exchange blood transťusíon (íf stroke or visceral damage) : 

Aim to 1 1 IbS to < 30%. 

^ Pneumococcal vaccination. 

3 ) New lineš of treatment : 

** Hydroxyureaj : elevates FíbF (HbF reduces HbS and hence sickltng ) 

** BMT. 

Gene therapy. 
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Thalassaemia 


Definition š| 

- Hereditary disorders characterized by reduction in the synthesis of 
globin cbains {a oř Í5). 

- Reduced globin Chain synthesis causes reduced hemoglobin synthesis 
and eventually produces a hypochromic microcytic anemia because 
of defective hemoglobinization of red blood celis. 

5Sp**íI 

1- Alpha thalassaemia : 

O There is decreased production of a chains. 

O There are 4 a gene The disease is caused by gene deletion as foilow : 


ci- Globin Genes 

Syndrome 

Comment 

-1 r 

1 gene deíeLion 

-5i lenila rríer) c 

T s ympto i n 

2 gene deletion 

aThalassemia min oř 

( trait ) 

o M ild |H vpoehro m ic m ic ro cvt i c 

anemia. 

$ UsLially dkignosed by 

exdusion ( oLher causes o f 

rnacrtKytic anemia are exduded c.g. 

irondefideney), 

o No splenomegaly. 

O jft-eq u i rí_ h s n ú th c rapy,. 

3 gene deletion 

, Hemoglobin H disease 

Hb H { ÉU J is 30 - 40% 

- 

o Hypochro m ic micrpcyttc 

anemia . 

o Splenomegaly. 

o Tře a Lnic ni : blood transfusion 

, folie acid El Splenectomy in 

sorne cases. 

4 gene deletion 

a thalassaemia maior 

Hb H & HbBartfy 4 ) : 

>80% 

There is a maior failure of a chaín 

martufacture, death in utero 

i results ( Hydrops fetalis ). 


28 




i- Cšpsule Senes 


w w w. íHcaps u\e$emS'C„o. m 


Hematology 


2 - Beta thalassaemia : 

o There is decreased productíon of li chains which are replaced by 
gamma ( y } or delta ( 5 ) chaíns leading to productíon of Hb F (otiY;) 




o There are 3 tvpes ; 

1) Thalassaemia major : < Coole/s áriemi a ) 

> Hb A is markedly reduced &Hb F Is markedly increased ( &o%) 

> Clinieal manifestations ; 


o Starts after the age of 6 months ( when hemoglobin synthesis 
switchesfrom hemoglobin F to hemoglobin A ) „ 

o Severe anemiarequiring lifelong blood transf usion, 
o Hepatosplenomegaly , hypersplenism. 
o Growth retardation : due to chronic anemia, 
o Bony deformities : 

I, Fiat bones , pathologic fractures. 

II. Facial appearance : 


S Protrusion of frontat & parietal bones. 

S Prominence of malar eminences & prognathism 
S Depressed nasal bridges. 


o Hemochromatosis ( Clrrhosis , HF , DM : soc GIT o 16 

It is due to transfusíoral iron overload. This problém 
develop because of the body's inabíllty to excrete the 
iron from transf ušed red cells. 
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2) Thalassaemia mi nor : ( Thalassaemia trait ) 

o Hb A is siightiy reduced with increase in both Hb F 
(5-1 0% ) & Hb A 2 { 5 -(10% ). It presents in adults 
by mi ld anemia & splenomegaly. 
o Usually requires no treatmeni. 

3) Thalassaemia i uter media ; variable Hb A . 

o NOT requiring regular blood trans fusi on, 
o more severe lhán thalassaemia trait but milder than 

thalassaemia major. 


Causes of death : 

1 . Cong.es ti ve heart failure. CHF 

2. Reeurrciit lchest iniections. 

,3. Mul Liple organ failure ^ 


Jnvestigations :] 

1) Perípheral blood examínatiort : 

o RBCs & Hb : 4r ANEMI A 

o Microcytic hypochromic anemia. ( i MCV , MCH , MCHC ) 
o Target celíš , Aniso- & poikilocytosis, 

2) Hb electrophoresís : diagnostrc 

Thalassemia major : Hb A is markedly reduced & Hb F is 
markedly increased ( 90%). 

^ Thalassemia minor : T Hb A 2 

3) X-ray : 

o Skuli : Hair on end appearance. 
o Long bones»:íthin cortex , wide medulla. 

4) Sérum iron & ferritin : Increased. 
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Treatmenl : 

1. Blood transfusion : 

o Thalassaemia major ■: requirmg lifelong blood transfiision. 
o Thalassaemia jintermedia : NOT reqtiiring regular blood trans fus ion. 
o Thalassaemia minorí: Usually requires no treatment. 

Aim of blood transfusion ; to keep Hb concentration 
^ >6 gm/dl : simple transfusion. 

S >10 gm/dl : hyper-tramfusion. 

^ >12 gm/dl ; super-transfiision. 

2 . Avoid diet rich in iron. 

3. Iron chelating agent : 

^ Desferrioxamine ( desferal ) : IM , SC. 

'sl. Deferasiroxí:loral. 

4. 1 Folie acid : 1 mg/d oral. 

5. Antibiotics ; for recurrent infections. 

6. Splenectomy : may be indicated espeeially in a čase of hypersplenism. 

7. BM trans planí : The most eflficíent. 


A dcctor must worh eighleen hours a dny and se ven days a week. Ifyou 
cannot console yoursetf to this , get aul of Ihe profession. 


Martin FL Fischer 
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Anemia of chronic disease 


Defínition : 

It is li fbrm uf an e m i a s ee n i n chronic iiln e s^ e.g. chronic infcction, 
chronic inflammation, íiver disease, renal failure, ormalignancy. 
Incidence :l tfie 2ř* most common type ne# to iron deýicietuy anemia \ 

Pat h o p h y s iologyj] (faiCure ofiron utiiization ) 
o T Life spán o f RBCs 

o Failure ofB.M to eompensate is due to sequestration ofiron in RES 
o 4/ Erythropoietin is rarely an ímpoitant factor except in renal failure. 

Clí nic a 1 picture 

é Ciinical picture oťthe cause 

é Cliniea! picture Oi anemia (see sciieme and you may retnember) 

Investigations :l 

C Sérum iron): i I 

Z> Irransferrin saturation may be extremely íow. 

O TIBC ■ i l 

O Sérum ferritín : normál or increased ( in contrast to Iron deficienty } 

O For the cause : KFTs, LFTs, Tumor markers. 

Treatment : 

I n mosl cases no treatment is necessary as it is usually milci anemia 
Treatment oťthe cause, 

Erythropoietin. 



iřún deftclency 

Ani mi ti of Chronic dÉSeafre 

MCV 

Reduced 

Low normál oř normál 

Sérum iron 

Reduced 

Reduced 

Sérum TIBC 

Raise d 

Reduced 

Sérum ferritm 

Reduced 

Normál oř raised 

Iron in ttLarroW 

Absent 

Present 
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Anemia of Chronic Renal Insufficiency 


ÍEtiology: 

Tliis condition is attribiued primaríly to decreased erythropoietin 
production and may occur as the creatinine clearance dedines below 
approximately 50 mL/min. 

Diagnosis : 

o CBC : I N ormoe ytid anemi a. 

o ClínicaJ picture & investigatíons of chronic renal ťailure 
Treatm ent 
>t Erythropoictin, 

Ad vers e reaci í on s : 

% Hypertenzi on , se i zur e s may occur , 

£ Suboptimal rcsponses may occur with cocxisting iron dclic i ency so T 
many palienis bene f it from IV iron suppíementation. 


Anemia in endocríne disease 


PITU IT ARY ] 

P uhy popitu itarism : is associated with nonnochromic, nonnocytic 
anemia , associated leucopenia niay also occur. 

Thyroid ] 

o Hypothyroidism : may producc a mild degree oť anemia. 

S .Menorrhagia occurs in hypothyroidism and can result in 
assoc i ntod Fe defici e nty. 

^ B 1 2 levels should be checked because of the assocíation 
with ether autoimmune disorders (e.g. pemicíous anemia). 
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Aprenal: 

O Hypoadrenalism : results in normochromic, normocytie anemia, 
the plasma volume ís 1 which masks the trne dcgree ot associated 
anemia. The abnormalito ar e conected by replaccmeni 
minera l ocorticoids. 

O Cusliing’s : results in erythroc ytosis with a typleal ncl incrcase in 
Hb (by l-2 g/dL). Mechanism is unclear. 

Parathyroip ] 

O Hyperparathyroidism : may be associated with anemia from 
impairment of erythropoíetin productíon. oř in some cases from 
secondary marrow sclerosis. 

DIABETES MELUTUŠ1 

Whcn poorly eontrolled may be associated with anemia; howeven 
the majority o I hematologiemi ab norma li tics -m diabetes mel li tus re suit 

secondary disease related complications e.g. renal failure. 




p 

G 

Any ether type af Anemia 

(anemia of livar failure nr pregnancy) 

Scheme + use yeur mind © 
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Leucocytosis 



50-70 % 


This ts by fax the commonest cause o f Leucocytosis. 
lne re a sed : 

A. Physialogtcal : Severe exercise, 9ast momhs of pregnanej, newbom, steroids, 

13 . Paihologicat * 

Bactcria] inťeclion. 

^ Non-infective lissoe damage : Ml , pulmonary infarction , panercatitis. bum ■ 
Metabolic disorder : DKA. grémia. acutc goui 
r My eloprol i fčrati vc disorders. 

Deercased: 

a mild deerease is reterred lo as neutropenia; a severe deerease is called ufjriutulocytosis. 
<r fnfection : viral . Typhoid . Bnicella. 

Imnmmological : SLE . Felty's syndrome. 
j ' Iatrogenic : cyiutoxic agenls, phenothiaztnes. NSAlDs, antMJiy roid drugs, 
r Aplastic anemia. 

Hypersplenism. 

Denign lamiliul neutropenia : is a fualijrc ol nire IdmiKes , is associaUrd with 
mí Id neutropenia but no propensity to inJectiort, 


umírni* 0-1% 


Kimction : They combíne wtlh IgE causíng relciise of histamine &, other COíltcnts 
involved in acule hypereensitivity. 

Incrcased: 

'■* Mycloprolifcrativc disorders e.g, CML . polycythcmia vera. 

" F Hodgkin diseasc. 

r Rarelv : recOVCry from infectkm orhvpothyroidisrn. 

Deercased : Acuie thcii matic fever, pxegnancy , steroid iherapy. thvrotoxicosis. stress. 
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1-5% 


lncreased: 

^ AUcrgy : IJronchial Asthma. Eczema. 

*■ Asthina. 

Ad d i sou disease. 

*" Anky los tomiasis , Ascariasis. 

Decreascd : Stero ids, Cushing syndrome , A cule stressful conditions. 


I1IUI XUUUM11 20-45 % 


Incrcasd: 

•r Viral infection : mcaslcs, mumps, smallpox, influenza, hepatitis, infectious 
mononucleosis). 

«■ Bacterial infection : TB . bručel la , typhoid. 
acutc and chroitic lymphocytic leukemia 
Lymphocytosis is normál in infancy, 

Decreascd: Normál in 22% of populalion, 
rir Stress 
Steroids. 

<*- Suppression o f B M afier c hemot herapy . 

^ SLR 

=*■ Sonic viral infcctíons c.g. HIV © 

Atypical Lymphocytosis : 

^ Infectious mononucleosis , CMV , toxopiasmosís. 

Viral hepatitis. 

Leukemia & lytnphoma. 



3 - 7 % 


They originále in the UM then circulate in the blood to the tissue ( converted into 
tissue macronhaecs ). 
lncreased : 

' Infection : TB, SBR brucellosis, typhoid . infectious mononucleosis , malaria. 
leukemia, Hodgkín disease. 

Inílammatory bowel disease ; ulcerativc colitis. 

Decreascd : Lymphocytic leukemia, apla&tic ancmia, steroid use. 
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LEUKEMIA 


Defin.it ion : 

Malignant proliferation ofimmature WBCs pří mařily in bone marrow 
& then they eirculate in peripheral biood & infíl tratě other tíssues. 

Classification of leukemia : 

I, Acute leukemia 

* Acute Lymphoblastic leukemia ( ALL ) 

• Acute Myeloblastic leukemia ( AML , ANLL ) 

II. Chronic leukemia 

* Chronic myeloid leukemia { CML) 

• Chronic Lymphocytic leukemia ( CLL ) 

Etiology : Unknown bití gene (ic & environmental factor* mayplay a role : 

) . Gcnctic factor ^ 

o The incidence ol leukaemia is mcreased in ideiuical twins. 
o Higli incidence in certain chromOS Omal disorders : '^'s syndrome, 
Klinefdceds syndrome* 

o Presence oř chromosomal abnormalities in certain types of leukemia 

e g. PKtla.dd.phia chromosomc in CML, 

II. Environmonlřa^ : 

t? Radia tionc - Increased incidcnces in survivors of J liroshíma and 
Naga.sak| and in patients treated widt lonizing radiation. 
r? Chemical and drug% g benzene, chlorambuciL 
r? Viras e a jc Leukaeinias are associated with human T cell lyrnphorropic 
virus (KTLV-1), whích is found particuiarly in Japan and the Caribbean, 

III. Prc cxísting hematologie disorders^ My dod y sp I a sne synd romes . 
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Leukemia 


Deflnition: 

Malignani proliferation of limmature VVBCs w blast celíš " 


Classífication 


I. Acutfi Ivmphoblastic leukemia ( ALl) : common in chíldren ( 80 % ofthe 
ocute leukemias ofchildhood ). The peak incidence is between 3 and 7 years. 

II. Acute mvelobiastic leukemia (AML) : common in adults. 


clinical picture :| -3 problgms 



i, EanaiaaaaaaBaia = 

Biosi cdís pr&liferaw in on uncontrolledjashion and replace normál bone 
marrow elements. 

3 RB€s : Severe Progressive anem i a^ 

O l J k i le l isis : purpury , menorrhagia, epistaxis & bleedlng gums, rectal, retina. 
O WBC n : Fever & recurrent ínť e ct i or^ . 

o The most common pathogens are gram negat i ve bJcter i ^ E coli, 
Klebsíella, Pseudomonas) oř fung^ Candida, Aspcrgíllus). 
o Common pmcentat i ons i nc l udo cel l u li tis, pnoumon i a, UT l and 

perirccta l i nfect i ons^ death within a few hours may oceur rf treatment 
with appropriate antibíotics is delayed. 

rr Emsssmm ■■ 

1 . Bone marrow tnfíltration : bone pairc , tender sternum . 

2. Generalized lymphadenopaihy cspeciailv in ALL ( e,g. Cervical , 

nu-tíiůs tínal . poila hepatis LN ) 

3. \Hepa tosplenom e fialy. 
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4. Qthgr „q rga n s 9 ff ectio n . * %, 

Z> Infiltration. 

O Infection, 

O Infarction : dueto leucos tasís ( occhision of the microcirculutíon 
haáifíg to ischemia & hemoi rhage }. 


e.g. : 

o Kidneyt Acute(renal failur^espedally during treátment, pjelonephritis, 
O Skin ,-pruritis , nodnles , chlommas ( soft tissite massei that may occur 
in AML ). MCQ 

o CVS i card io my opat hy . 
o CWS.- Paraplegia . meningitis , T ICT. 
o Lung ; Hemoptysis ,<Ln Eccttoiis, 

O Gum hypertraphy, 
o Testícular mfíltration & penis priapism. 


Investig ations: 

0 CBC r 


> WBCs : usually increased ( up to 100,000; cmm > > hut WIíCs may bc low 

> RBCs : 1J, normocytíc normochromíe anemia. 

> Plňte] e í s 11 

0 Blast Celíš ; +-H- ( lymphoblasti nr myehtblasís ) 

^ € yLoc herní cal_sla iris, immunological markers & cytogenetic 

ana lysis are necessary to dilTerentiate AML from ALL. 

SwbletUcetiúc leukemia :subnormal WBCs with presence of blssts, 

" ■ 

Aleukemic leukemia: hóiblast cells,pjQUp| y^pyl 

0 BM examínation : 



> More than 20 % blasts are rcquired to nrnke a 
acute leukemía. 

Others : 

> Uncaeid, LDH : T 


osin of 
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j- v- rum deetroKtes rttay bc afiected due to diarrhea . vomitmg 


oř diemotherapy, 

> CT brain . CSF examination . renal ťunction tests. 


How to dtfferentiate between ALL & AML ? 


3 Morphology ; My e lobb > «l« l ook s íi u íI m i- r» lymphoblaais . P reaťncu of 
Aue r r ods i n thc cvtoplasm o l P l ast s are diagnostic of AML, mco 
3 Cytochemícai staíns : Sudan black stain is +ve in AML ř -ve in ALL. 
3 Enzymes : UHeaminase ín ALL , feturamidase enzyme in AML. 

3 I mm u nologicai m arkers) . 



French-American-Bríttsh (FAB) Ctassification of AML : Mnrohniagínal liadccrmiiid 

MO; Undifferentíated leukemia. 

Ml: Myelob l ost i o i oukom i g^ without maturation, 

M2: My el ob l ast i c J e uk e m i ^ with maturation, 

M3: Fromyelo cytic leukemia . oftcn associatod: with DIC MCQ 
M4: Myelo monocyt i c le uk e mia^ 

- M5: Monocyt i c leukem i a^ 

M6: E; , tma leukemia : red bícod cel precufsors & myeloid bíasts. 

M7 Megakaryabtastic leukemia , evuemely varisble morpbojogy. vcry bad prognosis, 

Fronch-American-British (FAB) Clasaification of ALL ; 

■ LI : Cells are smáli & homq&fnoys ! chíld variant ) 

1.2 : Cells are large& hetěrpgeneoLis \ adult ýárfant ) 

L3 i Uqj. Bgfe -|k. cd. s ( «-«sv ? -ith 





[blff e rential diagnosi s : 

1. ICauses of fever n i tli sorc throat : R.heu matic fever , Infectious 
mononudeosis. 

2. Bone marrow iaiiure ( A plast i c ancmia)) , 

3. Causes of lymphadenopathy, 
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Tře at ment: 

I. General supportive treatment : 

O RfíC mni pUndet trans fusi on will continue through treatment. 
O Antibiotio^ for infection. 

O Altopurinol to prevent hyperuricemia. 


II. Chetmotherapy : 


jAciite lymphobkistic leukemia 


-i-. Inducfi OTt of rernission vap 

Aim : is to achieve a com plete rernission ( no evidence ofleukaemia in the 
blood, a norma! blood count& < 5% blasts in the bone marrow ). 

0 Vineristine i 1,8 mg/royiveek IV for abouc 4 weeks. 

0 Adríamyeiíl r 40 mg/nr/weck J V for a bouř 4 weefes, 

0 Pře dni solíme 1 40 mg/ m 2 / d oral For abont 4 weeks, 

Po oř. p r_o enosi^, : MCQ 


- Age < 2 oř > 10 years. - WBCs > 50,000 . - CNS manifestations 

- Platelets < 250 G 0 - FAB classification : L 3 

2. CNS prophulaxis : 

0 Cranial inradiation. 

0 Intrathccal methotrexale. 


3 -. Consofidczfia w : 

o Consolidalion the rapy is given aftcr co mp lete rernission is 
achieved, 10 reduce the risk of relapse. 
o It eonsists of eitber the same drugs as those ušed in induction 
therapy oř other cytotoxics. 

4 . Mainfenan ee : for about 2- 3 years 
0 Me re aptop urine ( da. i l y ) 

0 Methotrexate. ( wcckly ) 

0 Prednisolone ( m o n tfa ly ) 
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In t lucti &n of remission 

0 Cyt osině arabinoside (ora-c) i 100 mg/ m'/ d for about I week. 

0 Adriamyein • Do*orutK5o > : 45 mg/m* XV for 3 days. 

2. CNS orophuhixis ; 

Is NOT ušed in the treatment of adult AML, 

q. Cnnsolidatio n-f 

lt consists of eithcr the same drugs as those ušed in induction therapy 
or other cytotoxíes, 

Mfimtc ««wee-řfteropu ; 

tn the treatment of AML, there is controversy over the use of 
maintenance therapy. ( not thought to be ofbenefit in mostpatients with 

aml ). 8one_marrow transplantation is the treatment of choice . 


In generál, the response to treatment and the prognosís are better in 
patients with A LL tiian in t hose with AML 



PrognosU i] 


> Without treatment : Acute leukemia is fatal within few months. 

> Cure rate with ehemotherapy r 


- ALL: 


o Children : 90% 
o Adults : 60% 

- AML ; 30% ( dvůr f)0s do worsc } 


Causes of death: 

1. Rm i rrem infcct i ons 

2. <_ e i vhrai or interna] homorrhage. 

3. Mu l tiplo organ La i ku c (MOF). 
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Chronic Myeloid Leukemia 


Defmition : 

Chronic myeloid leukemia ( CML } is a myeloproliferative dtsorder 
characterized by overproduction of myeloid cells. 


Clinical picture; 


CML is more co mm on in mitfdie & old age males © 


O 30% asvmptomatic at dlagnosis; present after routine CBC 

O Fatigue & wejght loss, 

l : 

The same as in acute leukemia but bcgin with s plenomegai y . 

O Splenomesatv ( huge spleen) : 

o Dragging pain in the left hypochondrium. 

o Stitohing pain in the-Ieft hypochondrium due to splenic ínJarction, 
o The spleen is hugely enlarged , may be with multiple notches & 
splenir rub. 

O General ized lymphadcnopathy (eg. Cervical , mediastinal, porta hepatis 
LN ) may occur. 

O Bone marrow infiltration : bone pain , tender sternum . 

2 Qther. onga ns . aff ectig n rare in CML 

O Infeetion. O Infiltration. 

C||. ní Liru i on } dne to leucostasis ( occlusion of the microcirculation 
leading to ischemia & hemorrhage }. 


e«g* : 

o Kldnej; Acute raná! failureespecially duríng treatment Ť pydonephiitis. 

o Skin t pruritis , nodules. 

o CVS ; car á iom y opa thy . 

o CNS : ParSÉplegii t meningitis * T ICT, 

o Lung : Hemoptysis . i n fections. 

o Gum hypertrQphy, 

o Testícul šiř infiltration & penis priapism. 
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O RBCs : anemia. 

3 Plato l ets : purpura, menorrbagia, epistaxis & bleeding gums, reotal, retina. 
3 WBCs ; Fever & recurrent ínlcctions , 


Blastic crisis 


Patients may develop a transformation inlo acuic mycloblastic leukemia. 


lnvestigations ; 

CflC 


L WBCs : 

c The lotal white cell coum is increased ( often > 100000/cmm ) 
o lt is maitily in the forni of jmyelocytes & promyelocytes. 
o My c íoblast s is usually < 5% . Markcd mydob l asts occur in 
b l astic cr i si^ 

2. RBCs :|1 but not as those in acutc leukemia. 

3. P l atclcis: minul risebut drop uiththc j rogress ofdisease. 

m B.M 


L Hyperccllular A: fuH of myciocyte^ with tew Myeloblasls. 
2. Markcd i ncrease in Mye l oblast^occurs i n blastic crisis^ 


The Philadelphia chromozome j Ph } : 


o lt is a trans location between clirnmosomes 9 and 22. 


lt appcars in all bone inarrow derived cells cxcept T cdls. MCQ 


o Positive in most cascs ( > 90% ) 
o Phikiddphia -i-ve patients havc a betle r prognosis than 
Philadelphii] -ve patients. 

Others ; 

]. Uricadd&LDH : t 

2. Weutrophil alkaline phosphatase ( NAP } : 1 
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Differential diagnosis : 


1- ^ 



> Bil harzias i s. 

> Moloria. 

> Chronic myeloid leukemia. 

> Hairy cell leukemia. 

> Thalassemia. 

> Polycythemia. 

> Myelof i bro si s & My el o s cloros i s^ 



2 - 


3 Marked Leucocytosis (50,000/cmm) dne to aggressi ve response of 


thc bone marrow. 


O Caus es : 

o Infeetion (severe, chronic, e.g.TB). 
o Severe hemolysis. 


o P ar ama í i gn ant s y n drome . 


O May be distinguishei! from chronic myeloid leukemia (CML) by 

measurement of thc neutrophi l alka i i n e phosphatase f NAP) : 
elevaled oř normál in leukemoid reactions, depressed in CML. 


Treatment ;| 


I. General support řve treatment í ti™ saw a3 acutc iťukťmia 

O RBC and plate let trans fusi on. 

O Antibiotics for infeetion. 

O Aliopurinol to prevent hypemricemia. 
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1 . Busulfart ( Myelerem ) : 

o 4- fl mg/d orally, The do se is r e duc e d with r e du cti on of TLQ . 
o S/E i A pla s t i c ancmia , vomiting , diarrh e a , gonadal atrophy. 

2. Hvdroxvurea : 

o 1 - 6 gm/d orally , The do se is reduc e d with r e ductíon of TLC X 
o Sidc cffecls: rash, mouth ulc e rs and diarrhea. 



lrradiatíon of spleen in cases of huge spleen. 


IV | Bone Marrow transplanf tOption of choice in young & fit patient. 


V* FTreatment of ploštíc crisis g Similar to AML ( see above ) 

DEFECTIVE & REQUIRED 


Other drugs recentfy ušed in CML : 


ln tede ro n : 3 mil lion units SC , 3 time s weekly^ 

Ima t i n i b ; ty rosme kinase inhibitor . dose : 400 mg/d orally . 
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Chronic Lymphocytic Leuk.em.ia 


jDefini tioii : 

o Thís is a malignant proliferation of sm áli l ynaphocyt e s almost 
always (99%) 8 lymphocytes, 

o Commonest leukemía in adults {25-30% ofoíl leukemia). 

Č linical pic ture: 

> CLL is a discasc of older patients : > 50 years. 

> * 9 rado -2:1 © 

> Often asymptomatics, lymphocylosis on rout i ne CBC. 

> Lymphadenopatby: painl e ss , often symm e trical. 

> splenomegaly & hepatomegaly ( 50% ) 

> BM failure due to infiítration : 

■*- Atiemia KBC 

^ Timimboeyiopenia & blceding icndeney. PLATELET 

R e current infcct i on due to acquired hypogammaglobulinemia WBC 
especially i ferpes zoster. 

> Patients with advanecd diseasc: weight Soss, night sweais & maiaise. 

Staging of CLL :J { Rai modifled staglng ) 
o stage 0 : ll ymphocytosis only. 
o stage I : I.ymphocytosis plus l ymp l mdenopathy. 
o stage II : Lymphocytosis & organomcgoly^ 
o stage IH : Lymphocytosis & anem ia, 
o stage IV : Lymphocytosis & t hrom bocytope ni a. 

i n v e s ti g ati o n s : & 

0 CBC ; 

1. WBCs : 

S The hallmark of CLL is isolated lymphoeytosis . 
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S The whiteblood counl : tt and may be markediy elevated 
up to lOOOOQO/cmm , 

S Usually 80% of thc circuJating ceJls are lymphocyt.es. 

S Lymphoeytcs appcar smáli and mature. 

2. RBCs and platelct count : 

S Usually normál al presentation. 

S Autoimmunc hemolysis or autoimmunc thrombocytopcnia 
may occur in latě stagc. 


El BM examination : > 30% lymphocvtes. 


0 Lvmph rtodelbiopsv : 


RřueK required, appearances of IVTtiphoeytic lymphoma. 


Treatment :| 


Many paiieiH witii Cil rcauirc no treatmcnl » hvingat peace wifh their 
lymphocytosis u > thc ofan tinrchivd comphtinL 
0 supportive treatment : as usual { see CML ) 

0 spectfic treatment: 

L Chťtnothernpy : Chlorambueil ( Leukčran ) : (>- 10 m^d orally. 

2. Radioiherapy : Irradialion of LN & spleen. 

3. Splenec torny : for massive splenomegaly or hypersplenism. 



Oř bh eijj JUwuJ 

V t— i.m y 


> It is a-nfe B-cell l> mphoproliferai ve disordcr Associated \vilh splenotnenalv . 
panevtenenia and typical halrv cclIs ” in bíood and bone mairow. 

> Mosily in middie-agctLmalc^ with a male-lo-female ratio of 5: 1 

> Treatment : 

o Cladribine ( 3- e h I ť jáfficoxy adenosine : CdA ): intussa oifl .imgAra/d far 7 daw 

o Splenectomy m severe cases. 
o Supportive treatment : as usual. 
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Lymphomas are divided into Non- Hodgkitť s lytnphoma 

hased on the histological presence of Reed-Sternbei g cells. 




Fii^t dc$Ctibcd by- íhi -ei ilh s 3 iu^gkm in ! 


Hodgkiiťs diseasc is a malignant lyinphoma characte rize d bv Rccd 
Stcrnbcrg cells. 

Incidence : 

o Age : one major peak in rhc 20s and a second over age 50 


years f Bimattal ngc étetekme ) 
o Sex. : higher incidence in <S . © 


Risk factors: 


* EBV ( Epstein-Barr virus ) : T risk of HL in individuals with a 
his tory ofi n fecti on s man o n u c le os i s . 
ě Positive ťhmily hislory. 

Cli ni ca I picture: 

1) L N enlargement, ,: 

j Painless, non- tender . d i serete , rubbery lymphadenopathy. 

o Frequemly červ i ca I ( 60 - 80 % ) , axillary in about 20% & 
inguinaDm aboul 5%. 

o iMediastinal lymphadenopathy may produce local symptoms 
(e.g. bronchia! or SVC compressionfor direct extension (c.g. 
to plcura). Pleural effusious in 20%. 

2} Hepatospt e n omegaiy : palpabic splcnomiigah i n 10%. 5%- 

3) Bone marrow involvemeiit : rare ( 1 - 4% ) 

o Anemia, o Bleeding tendency. 


RBC 
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4) System i c symptoms : 30% 

o t ; ever. { Pel-Epstem lever intermittent fcvcr i 
o Weight loss. 


o Night sweats. 

O Generalizcd ^Pnirilus. 
o Akohol-induccd lymph node Pain. 


Bv Dr.DuJ AJutied 
Zagazig University 


IClin ical atages of Hodgkitťs lyraphoma :] r Ajffi Arbnr císMi/*&avji ) 


Stage 1 

ln\ olvement of a single lymph nodc region 

Stage II 

Inv olv ement of 2 oř more hmpb nodc regions on 

tlie same side of ihc diapfiraejn. 

Stage til 

Inv olv ement of l\mph nodc regions on bolh sides 

of the diaphragm ± involvemcnt of spleen. 

Stage tV 

.. 

Inv olvement of one or more extranodal sites ( e.g. 

BM, liver ) 

Each stage »s further subdivided fnto : 

0 A): Absence of systcmic symptoms, 

0 Bl: Presence of systemic symptoms : fcvcr, night sweats, wcight loss 


^ttvestigat ions : 


LN\ hiopsv : 


1 


The mosj imporíant diggnostic lesí . 

O Presence of Reed-Sternberg ce lis surrounded by infiammatory cells. 


2 ) 


3 I lodgkin s discasc i* histnnalhnlogjcallv divtded tnto 4 JllbtYPCS : MCQ 

1. Lymphocyte predommancc : He?rt prognos! s. p s„g 

2 . Ly mphocv le doplet iont : U ora t prognos is. 

3. Noduiar selerosis ; Most common in adult. 

4. Mi sed cellu! aritv): Most common in cfaildren. 

): may bc necessary e.g. liveror bone marrov. 


Biopsy of ether sitesj 
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Chest X ray. 


CT chest, abdomen and pelvis. 

^ Isotope bone scan, MRI may be necessary. 


4} 



O CBC ; 

o It mav be normál . 

o May show normochromíc normocytic anemía. 
o Lymphopenia. 

© Neutroph i lia , eo s hioph i lio. and thrombocytosii i may b e pr es ent- 
uj Liver function tests : f transaminases may Indicate liver invol vemeni 

0 ESR , LDH , Ca ; t 

Treatment_: 

I. Symptomatic treatment : e.g. blood transfusíon , Antibiotics 

II. Specific treatment : 

O iRadiotherapy : for cariy stages ( I , IIA }. 

O Chcmotherapy : for láteř stages. 

Coiíibination chcmothcrapv nrotocols : with oř w ithout rad i otherapy. 
ABVD * Adríamycin , bleomydn, Vincristine, and dacarbaz i n e , 

MOPP : Musíme , Oncovín t vineristine J , p rocarbazine .prednisolone. 

COPPÍ: CyGlophosphamide ] Oncovín, procarbazíne ,prednisolone. 

ABVD has a much lowér risk afwferíiliíy lhán MOPP regimens 

1 ■ a fidis not as soda teči mih invreused risk oj ieukamia.^^ 

, : __ i V. --r -.-.irm L=. ik— - r-rtť i 

III. Surgery : indicated in 

o Press li re manifestations.. 
o Gastric lymphoma. 
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Non* Hodgkin s lyitiphoma 


This includes a! 1 lymp l iomns without :Led-StembÉ®8H| 


Incidence : 

o Age : old age ( 65 * 70 years >. 
o Sex : hight-T incidence iii c . ® 


By Dr.Di.ta Ahmed 
Zagaqg University 


Risk factors: 

é Infectíon : 

s EBV ( Epstetn-Barr vmis ) : BurkLtťlymphomů. 

S Helicobactcr pylori : gastric MALI lymphomas. 
é Immunodcficiency : immiinosupprcssive drugs, transplantát i on, ] ÍIV 

ě Connective tissuc disorders : e.g. Sjogrens syndrome, MCQ 
♦ Chromosomal : tran&locatlon toetween the long arms of chromosomes 8 and .14, 


Clinical pietu re: 

As Hodgkin T s disease but| : 

1 ) The diseases is more aggressive than Hodgkin’s disease. 

2) Hard lymphadenopathy, 

3) Invoíved lymph nodes may be presem also in thelretropcrítoncum, 
mesemery, and pelvis. 

4) Abdomínal pain & abdominal mass in Burkitt iyinphoma. 

5) Usually disseminated al ih e t i m e of d i ngno - i-*- . 



// orfgk in 's lynlphonm 

Nou- Hodgkuťs fymphomn 

Age 

Young 

Old 

Sitc 

Unicentric 

Muhicentric 

Skin overlying 

NormaJ 

Red - hot — dilated veins 

Consistency 

Rubbery 

Hard 

Mobility 

Mobile 

Amalgamatcd ( conjluent ) 

prognos i s 

good 

bad 
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C la s s ifí c at i on of NHL 

l?y Dr.Diaa Ahmcd 

1) Indolem lymphomas ( Low grade NHL ). Zagazig University 

2) |\ggro»{velymphonias (•Inlermediate grade NHL ), 

3} Ven' aggressíve lymphomas f High grade NHL ). 



Indohnt lymphomas (low gradů} 

> Follicutar tymphoma t grade I & II ) 20% 

r MALT íymphoma. 

> Smáli lymphocytKlymphorna, 
Aggress/ve lymphomas (iníermediate grade) 

> Oiffuse íarge B-eell lymphoma 30 % 
r FolHcutar lymphoma ( grade III ) 

> Mature T-ce[l fymphomas, 

> Mantle ee (Mým pitomá. 

Vary aggress ive lymphomas (high grade) 

Burkitt lymphpma 2% 
rsor 'E •[ymp.Ho 




Burkitt Kmnhutna : <j ' 2:1© 


Presem s with bulky centrál nodal disease : 


ínvohement ( tvpically ín the 


abdomen ). bone marrow and i>r CNS involvement. 


In vesti gations : ] As Hodgktiťs disease but no Recd-Steroberg cells . 


i- Low grade NHL : 

o í f symptomless and low grade, none may be needed. 
o Radiotherapy to involved nodal regions. 
o S i ngle agent chemotherapy e.g. chlorambucil. 
ii. Iníermediate & high grade NHL : 

o Comh i nation. Chemotherapy i: c.g. COPP ( CydophosphamSde , 
Oncovin, procar bažině , prednisolone ) 



iiL Lymphoblastic NHL : Treated as ALL (. Aeute fymphoblosiie kukemia > 
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Cúuses of generatized Lymphadenopathy 


I n fectious monon uc Leoš i s , H epatitis . 
ial : TB , Bručel losis. 

O Protozoa ; Toxoplasmosis 
O Fungal : Histoplasmosis. 

■ 

O Hodgkin f s &. Non- Hodgkin’s lymphoma. 

O Leukemia : ALL , AML t CLL , CML. 

O M e rast asi s 

■mnm 

O SLE, 

O Sjogran syndrome. 

4. Olhers : 

O AmyLoidosis, Sarcoidosis 
O Hyperthyroidism. 

O Drugs : phenytoin. 


Stiidyiftg mesííciwe wíffiowf Iťdcher ís iifee sd rJrng urífřioui a koal, and studying 
Interna! medicíně uiithoui Dr/Áhmed M*Můwafyi$ tihe not goiríg to tfiť $tú at alh 

DR/Alsayed dawQud 
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1 nfc c tious mon o oucleosis 
{glaudulstr fever) c!u<? to 
Epsteiii-Barr virus 

o Suggested by: ven, 1 severe throat pain wíth enlarged 
tonsiis covered with creamy mem hrané. Peteehiae 
on palatě; Proto und malaise. Generalrsed 
Ivmphadcnopathy. splenomegalJy , 
q Confirmed by: Paut^Bunnel test š-vc, Vinit titres. 

HodgkinS Iymph um a 

o Suggested by: anemia, spí enomega ly. mukiple 
iymph ruxie eniargemenL 

o Confinmd by: histology showing Reed-Stemberg 
cells. 

Non-Hodgkin^s 

lympiiomu 

o Suggested by: anemia, multipk* ly.mph hode 
en largem ent. 

o Confirmed by: histology with no Reed-Stemberg 
cells. 

Chronic ruycloid 
leukomia (CML) 

o Suggested by: splenomegaly, variable 
hepatomegaly, bleeding. anemia, 
o Confirmed by: presence of Philadelphia 
chrom osome, t WBC >1 00000. čmm, 

Chronic lymphocytic 
leukemia (CIL) 

o Suggested by: anore xia, weig ht loss, on 1 arged 
rubbery non-tender Iymph nodes. 

H epatospl enom ega ly. Bteeding . anemia. 
o Confirmed by: marked lymphocytosis. Bone 
marrow in filtrát i on. 

Acutc mycloid leukťmiu 

(AML) 

o Suggested by: anemia, bleeding , tender sternum . 
hepatosplenomegíi 1 y . 

o Confirmed by: T WBCs . Blasl cells in blood 
&bonc marrow. 

Acutc lynipkoblastk' 
Icukemiu (ALL) 

o SůgBfsijěd by: anemia , bleeding . tender sternum . 
hepatosplenomegaly 

o Confirmed by: t WBCs . Blast cells in blood & 
bone marrow. 

SarcoUtosis 

o Suggested by: d ry cough „ breat hless ness, m a la i se. 
fatigue. vveíght loss. enlarged lacrimal gíands, 
crcthyma nodosum. 

o Confirmed by: CXR appearances (e.g. bilateral 
lymphandenopathy), and /tssue hiopsy showíng 
non-cascaling granulome. 

Drog effcct 

q Suggested by: druj* liistory e.g. phenvtom. 
o Confirmed by: i m pro v umem whe n d mg w i thdra wn. 
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Figuře; ll/uAt*at£ňg ""»*** of £*/ittuilÍ2*d tgmpkad*j*apaíhg 
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HEMOSTASIS & BLEEDING 


- Hemostasis means stoppingof licmorrhage from injured blood vessels. 

- It needs : ( aimii anlQJiuitdla^) 

I. Illood vessel vvnll : {©a&e ) 

w Immcdiatc rccoil & vasoconstríctlon o T injured vessel. 

II. Plíitdets : (élones) 

C piutdets adhesion and aggregalion 
1 1 1 .Coagulation syátem|: ( Cmcn t ) 

O Coagulíition fnctors : 


Factor I 

Fibrinogen 

Factor 11 

Prothrombi n 

Factor ILI 

TLssue thromboplastin 

Factor IV 

wtmmtĚĚaĚmmíĚĚĚĚĚmmmm 

Factor V 

Proaecelerin 

Factor VIT 

Prdeortvértirt 

Factor VIII 

Anti-hemophDic factor 

Factor IX 

Christmas factor 

Factor X 

Stuart Pxower factor 

Factor XI Plasma thrdmboplaslin antócodent 

Factor XII 

Hageman factor 

Factor XI 11 

Fibrin stebíltzinf; factor 


O Cougulation oeeu rs tfírough 2 pathways ; see the figur? 

1- Extrinsic pathwav : 

0 It isa rapid process , iriggered by trauma O Release of tissue 

thromboplastin ( Factor III ) & activatton of factor VII to commori 
paihway (a ctivatlon o f Factor X Jn presence of Ca ) 

0 Its spcciíic diagnostk test is prothrombin time ( PT ) N : 10 - 14 see. 
2- Intrinsic pathwav : 

0 It is triggcTed by roughness oi’ endolhdium. 

0 ll depemis on factors XII . XI T IX & VIII 

0 Its spec i Ji c diagnostic test is actívated partial thromboplastin ttme 
( APTT ) , N : 30 - 40 sec. 
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r 


Intrensíc pathwoy 


injuryor trauma to 

f roughness of 

btood vessel 

1 btood vessel 

1 1 ^ 



í 


common pafhway 


f 


r 


[ 


uctívat ion of fictůr K 

1 


aclivation of factOf 

P rot hro robin -* ThfOffibín 
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'[mi 

Ijfemostsis dísorder 


Hemostsis dísorders faH into 3 qr 
L Vaseular diserdcrs. 






: ( Vasculgr purpura ) 


A) Acquíred : 

> Immune : 

O Henoch— Schónlein ( Anaphylactoid purpura ) ; secbelow 
o Vasculitis e.g, SLE 

> Infection : Meningitis , Typhoid , IE. 

> latrogenic : Ste ro i ds , Sulphonamide. 

> Idiopathic ( Purpura simplex ) : especially in females over limbs & 
trunk . ít resolves without treatment. 

> Scurvy ( Vit C deficiency ). 

> Senile purpura. 

> Malignancy. 

> Menopause. 

B) Congenital : 

> Heiedltarv telangiectasia : Osler— Weber— Rendu syndrome 

Rare condition in which there are thin wall dtlations in the 
wali of capíllaries -* recurrent haemorrhage and anemía. 

> Ehlers-Daníos syndrome : 

T skin elasticity & capillary fragilíty. J3 
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Platelets disorders 


due to defects in either plateiet mim ber or plate let Junci ion. 

a) Plateiet n um her ( Tfíromhocvtopenia > : < 150,000/cmm 

1 . Decreased production of platelets ; 

o Bone marrow failure. 
o Bone marrow infillration : e.g. leukcmia. 
o VítaminB 12 /folicaciddeficjency. 

2. IncreaSěd deStrilCtion Of platelets : 4 I ( normál pr T mcgakaiyocyte) 

o Id io pal hic { Immune ) ihrombocyto pěnic purpura : ( ITP ) 
o Immune : SLE. 

O Infectíons : Epstein-ESarr virus, HÍV t Gram- negative septicemia 

o Hypersp leníš m © 

3- lncreased consuniptlon of piatelets : ( normál or T megakaryocyce) 
o Disseminaled intravascular coagulation ( DIC ) 
o Thrombotic thrombocytopenic purpura ( TTP ) 

b) Plateiet function f Thrombasthenia ) : 

1, Hereditary : 

o Glanzmanrds disease : Piatelets. are unabic to aggregate. 

O von WilIebrand'S disease : reduced production ofvWF factor 

2, Acquired : 

O Chronic renal fai litre : unknown mechanism. 
o Chronic ! i ver disease. 
o V i tam in C defíciency ( Scurvy ) 
o Iairogenic : 

Anti-plateiel : Aspirin. 

■&, Heparin. 

1a. Antibiotics: penicillin and cephaiosporins. 
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Coagulation disorders 


a) Congenital : 

O Ilemophilia A ( classic hcmopliilia, Tactor Vlil hcmophilia } 

O Hcmophilia 6 ( Chrislmas diseasc, ractor IX hemophilia i 
o Afibrinogenemia & dy s fi b r inogenemí a. 

b) Acquircd : 

o Li vor cell ťailure. 
o Vitamin K deíiciency. 

o Disscminatcd intravascular coagulation ( DIC ). 
o Drugs ; anti-coagularUs. 

jTěsts for purpura & Coagulation systeml 

1 . Hess test : ( capiUary fragtlity teši ) 

Detects vaseular purpura. It may be +ve in othcr types of purpura. 

2 . Bleeding time : (2-7 minutes) obsolete investigaiion 

> Smalt mcision is tnadc & the wound is wickcd with filter páper 
every 30 seconds until the fluid is clear. 

> Prolonged : in all types of purpura. 

3. Clotting time : (5-10 minutes} 

> Indicator of the intrinsic pathway. 

> Not sensitive test as it také 4-5 minutes just to activate factor Xlt 

4. Activgted Parit al Thrombop laitin Time (aPPT , P i i ) ; 

> Normál : 30 - 40 seconds. 

P Ušed to cvaluatc the intrinsic coagulation systém. 

> Ušed to monitor heparin therapy, 

> Prolonged : Heparin , Defect in the intrinsic pathway e.g. 
Hemophilia , DIC , von Willebrand disease. 
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5 . Frothrombin Time ( PT } : 

> Normál : 10-14 seconds 

> Tt is measured by adding tissue thromboplastin & Ca to the 
patíenťs plasma to actlvate extrinsic pathway. 

> Ušed to evaluate the extrinsic coaguíation systém, 

> Ušed to monitor oral anticoagulant therapy. 

> Prolonged : Oral antieoagulants , liver diseases , I vit K f DIC 

3'' INR ( Intematíonaí fiátio ) * 

o rNR = patient /control PT 
o Normál : 0.8 - 1,2 
o Thcrapeutic INR is 2 - 3 

6, Thrombin. Time ( TT ) : 

> Normál : 10 - 14 seconds. 

> it is performed by adding thrombin to the patient’ s plasma. 

> Measure of conversion offibrinogen to flbrin, 

> Prolonged : Afibrinogenemia , Dy sfibrinogenemia , DIC , Heparin. 


/ know not with what weapons World War m wiU be fought , but World War IV 
wiR he fought u/ith síicfcs and stones. 

Albert Einstein 
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Purpura 


Defuiition:! 

M ultiple spontan e oui capiiíarv bleeding ii$the skin & mucous membrane 

d ue to def ect i n p i ato l cts or in tho wa l l of b l ood vesse i s, 

Etiology : 

I. Vascular disorders. 

II. Píalelets di&orders. 

ČU ni cal p ic ture : 

Z> Bleeding : spomaneous & of short d urát ion. 

i, Skin : 

>- Muhíp l e peteeli i ne , purpuro . 

S Withou^ raised edge in p bte ie t di sord ers. 
Wt^ raised edge i n va&cular d ísnrri ers. 

ii. Mucous membrane ; gtm bleeding . 

ni. Bleeding per orifiees : epistax i s . menorríiagia . hcmatcmcsis. 
i v. Internal organ s : cerebraí , retina! hemorrhage. 

3) Anemia. 

Z>; Features of the cause. 


i 


Pctechiae 

Ecchymosis 

v' Intrademial hemorrhage 

S Subcatitaneous hemorrhage 

S Few mm 

^ Few cm 

'S Not raised 

J Raiíed 

s Dísappear w ithout coíor chariges 

Color e-haniíOř; 

* Nol related to sue of trauma 

* Usually related to trauma 
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moch-Schónleifl jrpura 


( A nunhyku Amé purpura , Aile r gic purpura ) 

Definition : 

- U is a type oť smáli vessel vasculitis which occurs inainiy in children, 

lt is the most co mimin cause of nefi-tltrom boc vtop en i c purpura in ehildren, 

- Age peak : 2- 8 years. 

Clinical pietu re 

The diagnosis of Henoch-Schónlein purpura depends on clinical fmdings 
and history. There is nota specific la bóra tory test for the disorder. 

1) Skin : 100% 

Pn l puMe Purpuric rash cspecia l ly ověř huttooks & ex tensor surface of l egs. 

2) Joints : 75% 

o Mignitory póly arthritis, 
o Partie ularly kn e es and ankles . 

3) Abdominal pain & GIT bkedingfdue to mesenteric vasculitis. ? 

4) Renat i n vol v cm cm : { the worst prognos i s ) 

Po cul glomcrukincphňt i s . 
o Asymptonm i ic proic i nu i m& hematur i a . 


In vest ígatio ns :j 

1) All investigations of bleeding tendency ;ire normál c*cc p t Hí s s te st may be 

+ve MCQ 

2) Platdct cotint and ťunctiím are normál. 

3) | Elcv med sérum IgA~ÍW el is suggestive, 

4) Skin biopsy : IgA deposite. 


Treatment fa pro gnosis ;| 

SpomancoLLs rcsoluiion u t ih i n a nmrnh is commonest outcomc inchildren, 
C lironic rcnaJ iaiiurd in ] 0% ofeases. 

- Stero i dři may itnprove the joints & ^ i slro i n test mn i mm li festa I ion s. 
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( ITP ) 


Defmition : 


O II is aii autoimnnme disordcr in which iherc is a destruet ion of thc 




poi ipiieral platelcls by IsG auunmlibodies . 

O -H i s the most emnmon cause orthrombocytopcm a . 


T ype 3 

/. MEEMSá Acutc type 

> The condition is usually aeute { < ómont/is ). 


> Sex:®qual. 

> Frequently precipitated by viral infection. 

> Usually sel f limited in most eases ( 90% ) 


IgA levelf: normál. 


//. 


> The condition is usually ti ironie, with femissions and rdapses. 

> II muy bc associuLcd with olher uuloimmune disorders e.g, SLE, 

> Sex ; ®> cJ © 

> | IgA : Icss than normál. 


Clinical picture : 

a) General manifestations of purpura : see hefore 

b) Spleen is not paloable & il enlarged never Imgcly enlarged. 



I nve st igations 


lilfjTTtt ť.unii/imti on 


s Thrombocvtopenia : 

platdet count < 1 5000Q/omm & may bc < 20.000/cmm in severe eases. 
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S Oiher counts are usually normál exccpt for oceasional mi Id anemia. 

whieh can be cxplained by btecding or associated hemolysís. 

•f Platclctšantibodics are proseni in most cases (65% of chronic cascs ) 

S B lccding time : prolonged 

^ Coaguialionltesis ( CT , PT . APTT, TT ) :l normál 


//- 


ItimimTnrron* 


✓ 


I he most importu* diagnomic test. pLAT ELET PRECURSORS 


S Normál or incr easo r. i , - . i . . ; — , v ■■ ■ .. - — — : 


Diagnostic criteria 1TP í 

/ Isohiteri thrombocvtopenia. 

/ Othcr hematopoietic eelj lineš (normál. 


By Pr.PiiUH AUmed 
Zagazig University 


S No sysiemic illncss. 
s .Spleen nnt pulpahk. 

S Normál bone marrow with normál or inereased megakaryoeytcs 



Treatment : 


I ) Most childrcn do not ropu i re treatmcnl as ITP is šelf limit in^in 
most čase. Jusl folio w up (br fcar of intra-cerebral hemorrhage. 


2) i Prednisone : 


o 1 Platelet antibody produeliorf and interferes with phagocytosis. 

o Dose : 2mg/kg/d orally for 2 weeks. 

o About 80% of palicnts will respond, and lbe platclct couni will 
usually retům to normaL 

3)5plenectomy :1 

o Spleneetomy is a čurali vtftherapy for ITP as spleen is major 
site of platekt destruetion. 
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O Indications: IF FAILED MED, TTT GO TO SURQERY 

S Who tail to respond to prednisone. 

■/ Requiring high dose of prednisonc. 
o Precautions :;] > ncumococcal vaccine before & long acting 
pemcttlin after splcncc torny. 


4) ImmunosLippressive agents : 


o e.g. Azathioprine „ cydophosphamide or víncristme. 

o Indication : 

v'' If no improvement after Splcnectamy, 

S May bc uscd with prednisolone to obtain an acceptablc 
plate let count. 


5) |lV immunoglobulin :| l g/kg tor i or 2 days 

o IV lg blocks surface receptor of platelets ( competitive inhibition of 
anti-platelets antibodics ) 
o Rdatively non-toxic but 4 

o Indications : 


ive and the cfíeet lasts only 1-2 weeks. 


S Re fraetory to other treatments. 

✓ Who require an urgent improvement for surgery and pregnancy. 


6 ) 


Platelets transfusion : 


o Use of plaldets transfusion in IIP is a bad medicíně as it f§> FURTHER 

destroyed by anti-platelets antibodics. 
o May bc indicatcd in life threatening conditions. 


7) 


Panazol 71 


o An androgen that inerease plate let count. 
o May be uscd as alternativě to prednisolone or in combination. 
o Dose : 40Q-800mg/d for 1-3 months. 
o Side effects: virilisation* weight gain and hepatotoxidty. 
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Coagulation disorders 


Hemophilia 


mm 



Typ es : aícq 

\ I lemophilia A : deficiency of factor Vlil 

2 . Hemophilia B : deficiency of factor IX 

3. Hemophilia C : deficiency of factor XI 

4. Parahemophilia : deficiency of factor V 


Hemophilia A 


Defimtíon : 


- Co n gc ni ta 1 co agu I ation d i sor der s causcd by de fectí ve product ion of 
factor VIU. 


- I- -lemophilia is an X-linked reces sivé disease, and as a rule on ty 
males are alTected. 

femak carrkr has a suti, he has a 50% dmnce ofhavíng hcniaphilia, and a 
daughter has a 50% drníce afbeing a carrier. AU liaughters of tnen with 
humophilia are carriers and the $ons are normál. 

Doyou understand anything ? ok ... read itagain &you may understand ... 

Degree :| 

o Severe: factor VUI < 1% 
o Moderate : factor Vlit 1-5% 
o Mild : factor Vlit > 5%. 


Cli n ic al picture : The disease affecls only males © 

0 Bleedina : 

- Since birth usually by trauma e.g. during circumcision ( Factor 
V1H received jřom the mother is enoughfor just orte week ). 
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- Ecchymosis { either spontaneously or after minor trauma ) 

- Intramuscular hematoma : following IM injectíons. 

- Hemoarthrosis : spontaneous bleeding into joints ( knees > 
elbows > ankles > hips > wrists) fibrosis & deformity. 

- Interna] organs : GIT , CNS bleeding. 

- Orifíeial : Epistaxis , bleeding gum , hematuria , hematemesis. 

- Excessive bleeding after minor surgical proceduře ( (ooth extraction ) 
0 Neuropathy may oecur due to pressure from hematoma. 

0 HBV, HCV and HIV may occur due to repeated blood transfusion. 

I n ves tig atlona : 

0 Redticed level or activity of faetor VIIL, 

0 APTT : Prolonged , 

0 PT, bleeding tíme and vWF level are normál. 

0 Platelet count : normál 

0 Radiological examination ofjoint : in hemoarthrosis. 

Treatmentjj 

1 ) General measures : 

0 Avoid anti-platelet drugs e.g. Aspirin. 

0 Avoid IM injectíons. 

0 Avoid trauma. 

0 Vaccinate against HBV. 

2) Faetor VIII eoncentrates are comerstone of management. 

3J Desmopressin : inereases the release of faetor VIIL 

4) Fresh blood transfusion in severe bleeding. 
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Von WiHebranďs disease (vWDf 


vWF plays a role irt platclet adhesion to damaged s iibe ťid o t helium as wdl as 
slabil iziin* taetor Vlil ) in plasma. 

So thedelkíency ofvWF resulis in ; 

a) Platclct dysfijnction. 

b) Hemophílto. 

Laboraton diagnosis : Like hemophilia bul bleeding time is prolonged & 
impaired platelei funě hon tests. MCQ 
Treatmeni : like hcmopliilia. 


Disseminated intravascular coagulatíon 


ÍDIC) 

Defínition : 

It ts anutequired coagulopathy in which there is widespread fibrin 
formaúon . resulting in consumplion of plate Jels/coagu láli on factors 
& activation of fibrinolysis. 


Etiology 


l Endothciial damag c => activation of intrinsic pathway 

Inlcci i on ťimm -ve bacteria (c,g. meningococcus), Gram ‘■ve 
bacteria (e.g. pneumococcus), anaerobes T TB .viruses . ... 

— V ascuiar : Maligními hypunensiun .ML 

II. Trauma ^ release oftissue factor ^ activation afcxtrinsic pathway 

o Ob s tetríc complications : amniolic lluid embolism , retropiacental 
hemorrhage . IUFD , pre-cclampsia. 
o Crush i nj nry . Thermu l i njury. 

o — I .eukemia : especially acute promv c locvtíc kukemia < M3 > MCQ 
i tic m Kirh bkeding ainUbi-oraboajs 


Clin ical ptct ure : 


i. Clinical picture o I' the cause 


II. Blecdingl ; ( due to consumplion of eoagulation factors ) 


70 




ín Capsule Sexies 


www . i n Cája s u lě se rie s.co m 


Hematology 


o Ecchymosís, potce hiae, oozing from vcnepunctu r c sites. 
o post- operát i ve bleeding, 

111. Thrombosis => Organ fallurc : 

o I RenaJ dysťunction. o Cerebral dysfunction. 

o ARDS. o Skin nccrosis, 

Clinical t ype s : 

I. Acute ( uncompcnsatcd) DIC : 

o Rapid and exten sive activati on of coaguia tirm & fibrinolysis 
witb depletion of coagulant faetor g . 
o B leed i ng > th rombo s i s . 

II. Chronic ( compcn a ated) DIC : 

o S i w consumpt i on o ť co agu lat i on facto r s, 

o Thrombosis > bleeding. 

Investigations jj 

o Prolongation of all coagulation times ( PT , APTT , TT ) 
o Fibrín degradation products < FDPs ) & D- dimers : bigh 
O tFíbrin ogB t 1 ( fi is an ímportani diagnosúc laboratory feature, beeause 
ordy a few othcr dísorders (congenítal hypofibritiogenemia, severe livcr 
díscase) wiU lower the fibrinogen kvel ). 
o i Mate let eoímt : i especially in aeute DIC. 

o Microangíopathíe hemolytic anemia < 25 % of cases ) ; fragmented RtíCs. 

Highiv controversial 

1 ) Treatment of the cause if possible ; Antibiotics for infections. 

2) Replacement therapy ; Platelet transfusion , fresh frozen plasma. 

3) jHeparin : Its use is controversial , it may acccleratc bleeding, 

4) Antifíbrínolytic ( epsihn-am inocaproic acicl ) : Its use is 
controversial : it may accel e rate microvascular clotting. 


Treatment : 
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I 


CAUSES of DIC I Ctinical picture of DIC 



So, some authors call it Death Is Comming (DIC) 


Bleeding & Thrombosis 


Meningitis 

Septicemia 


Septic Abortion 


Reialned Dead 


Edampsia 


BONE fracture 


purpura 

Thromboembolism 


Malaria 


Fulminant 


Cell Failure 




Failure 


Adinocarcinoma 


Leukemia 


ARDS 
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'PROACH TO A CASE OF BLEED1NG TENDENCY 


l Clmical approach 


a) Et i o logy of bleeding ; sce before 

h ) Clirsicu! features : H i sto ry & exa m inatio n 

J< How long and liow frequently has easy bruisíng oecurred? 

Ijr Is it ecc hymos ísorpurpura? 

* Has there been gum bleeding? 

■* Has the patiem oxperienced prolonged bleeding after trauma, dental 
extraction, childbirth or surgery? 

** Has there been any other Tom ofhemorrhage e.g, epistaxis, menorrhagia,,.? 
^ Is there evidence of a dísease associated with a hemorrhagic tendeney e.g. 
hepafic or renal fa i hn e .... ? 

rjr Family histpry : Simílar bleeding tendeney in other Family members? 

“*■ Drug history : Is the patlent on any medication e.g. aspirin, — 


Vascutar diMirrim 

Fhtdťts disímkr* 

Couguliitjon dísordcrs 

o Petechiae with raised 

edge [ [Kilpable purpura J 

o Peteehiae without raised 

edge . 

o bieedinggunis, epistaxis 

urmoreserious iife- 

■ 

threatening heniorrhage. 

o Smáli ecchymosis. 

o Ecchymosis 

o líemoartlmosis 

o Hematomas 

Good effect of 

ecmpresaion 

Good effect of compression 

Poor effect of 

compression 

Bleeding is ustially post 

Bleeding is us vinily 

Bleeding is usualíy post 

trauma ti c . 

spoiuaneous 

traumatic 

o AU investigations oF 

o Prolonged bleeding time. 

o Prolonged PT oř APTT 

bleeding tendeney are 

normál except Hiss test 

o Platelet count and 

funttion are norma]. 

o Normál PT , APTT 

or both 

o Normál bleeding time. 

o Assay of coagulation 

factors is important. 
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II 


Investigations for a čase qf hleeďuu 


I 



BM examination 

to detect the cause* 


(3) Platelef 
function tests 


Coagulatíon defcct 

Prolonged PT o r APTT or 
botb 


J- 


low 


Thrombasthenia 



' Bone marrow examínation : is the definitivě investigatíon in all patients 
wlth moderate oř severe thrombocytopenia : 

a) Decreased megakaryocytes : bone marrow tailore. 

b) Normál or Increased megakaryocytes : ITP , Hypersplenism , 
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polycythemia 


{ Erythro cytosis ) 


Deílnition : 


By Dr.Diaa Almied 


Inerease in red blood cell count and hematocrit. Zagazig University 

Types : 


I. Polycythemia rubra vera ( PV ) : primary myeloproliferative disorder. 

II. Secondary polycythemia : ( due to f ervthropoietin ) 5 C © 

o Chronic hypoxia : COPD , Cyanotic congenilal hearí diseases . 
o Cancer : Paramahgnant sy n drome e.g. lung cancer , hepatoma. 
o Cushing s syndrome. e Cortisone therapy, 

o Kidney : Polygystic kidneys . Renal arten stenos is. 

III. Relative polycythemia : (pseudopolycythemia , Gaisbock ’s syndrome > 
o Decreasc in plasma vo l ume with normál RBC masa. 
o Dne to d i urei l c thorapv oř dohydration. 


temí 

tupswieaal 
ccutcen 
céi, tupfeoxia 


Clinical picture of polyeytheioia ve ra : 

1 } Plelhora and engorged retinal veins. 

2) Blood hypcrviscositv ; 

o LCOP e.g. headache, dizziness, blurred vision, fatigue... 
o Hypertemsion & Congestive heart failure may occur. 
o Thrombosis. 

3) Palpable spleen. 

4) Pruriíus especially lollowmg a warm shower . Lt is related to histamine 
reiease due to basophilia . 

Complications : 
x Thrombosis. 

5 Over time, polycythemia vera may conv e rt to nwelofibrosis oř to 

ckflait; myetoid Isuksmia. 
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Investigations 

1 ) CBC : 

Z> RBCs : t ( > 6000,000 / cmm ), 

Zi RBC mass > 36 ml/kg { <$ ) & >32( 9 ) 

Z Hematocrit : t 

O WBCs & platekts : t in polycylhemia vera . (rare in other 
ca a ses of polycylhemia ). 

O ESR : i 

2) Arterial oxygen saturation : to dctect dironic hypoxia. 

3) Bone marrow exaimnation t 

o i I > pcrccl lularity of all BM elemente especsallv erythroid cells. 
o Norma! in secondaiy polycythemia. 

4) Others ; 

o Vitamin B 12 :ft because of incrcased levels of transcobalamin 11 i 
(secreied by white blood cclls). 

o Uric acid: Ť 
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Tře at men t of po lyc ythe mi a vera :j $ 

1 ) Support i ve treatment : 

o Ad e quatc fluid íntake and avo i d dehydral i on . 
o Aliopurinol for hyperuricemia. 

2) Repcaled venesection : to keep hematocrit below 50%, 

3) Hydroxy urea : myelosuppressive agent. 

4) Radioactive phosphorus (P 1: J ) and busuifan. 

5) Treatment ofcomplications : e.g.l Aspirin to prevent thrornbosis. 


Stwptoms df POLYCYTHEMIA I Signs of POLYCYTHEMIA 



Headache 


Joint pain 


01C 


Blurring of vision 


Plethoric face 


Prutitus 


uleer 
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Myeloproliferative syndromes 


Definition : Clonal abrtormúlities of the hcmitafiowth' swm cell 


1) PoJycythemia vera, 

2) Myelofibrosiss 

3 ) Essential thrombocytosis. 

4) Chronic myeloid leukemia. 




'mile 

Hsíinatpcri 

li mělcí V: 

founi 

| Rud Cell 

Chronic myeloid 
leukemia 

n 

N 

K or l 

N 

Hyetofibrosis 

N or i ort 

Nor] 

J or N or 1 

Abnormal 

Polycythemia vera 

N oř T 

t 

N ort 

N 

EssentiaJ 

thrombocytosis 

N oř | 

N 

ÍT 

N 


Myeludysplastic syndromes 


Clonal disorders characterízed by ineffective hematopoiesis and 
peripheral tvtopenia . Some patients progress to develop ocute leukemia. 
Affects elderly patients and may be discovered acddentaliy oř prese nt 
with anemia and/or bleeding. 

- The disorders are usually idíopathic ( 70% } but may be seen after 
cytotoxic chemotherapy. 

CSC : macrocYtic anemia ± neutropenia ± thrombocytopenia ± monoevtosis. 

- FAB classificatimi : 

1 . Rclractory anemia { RA ). 

2, Refraetorv anemia with ringed sideroblasts { RARS ) : RA plas 
ringed sideroblasts. 

3. Refractory anemia with exeess blasts (RAEB). 

4, Chronic myeloinonocytic leukemia : peripheral blood monocytosis. 
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MULTIPLE MYELOMA 


[ Mye/omatosis] 


Defimtion : 


Multiplc myeloma is a clo na 1 B-cell malignancy characterized by 
prdiferation of plasma cells that acc umu latě mainly within bone marrow 
and usually secrete paraproteÍn„ mainly IgG oř TgA and rarely IgD. 


- Mul tip Je myeloma is a disease of clderly and appears usually around the 

age of 60 vears & more common in <3. © 

- The cliniea) maniťeslal wpiLarS-due-ta : 

^ Bon e destruction. OSTEOCI.AST A CTI V A TI KG FACTOR INC.C A~fiMIA 


2. Replacemcnt of the bone marrow. 

3. Renal impairment, 

4. 1 Iyperviscosity J . due to very high paraprotein levels (eithcr IgG or IgA), 


Bone destruction : 


o Most present witli bonv nain usually in the back (~75%1 

o Fathological fracture. 
o Sp i nal cord compression. 

o Hv percalcemia : Polyuría ? nausea , depression , conjunctivitís . , . 


leplacement of the bone marrow : 


{ BMfďtlure ) 


o Ancmia. 
o Recurrent i nfcct i on. 
© — Ble e ding. 


enal impairment : 


Ch r ort t e rénu! faílure due to hypcrcalccm i a , hyp e ruríc e mia amyloid 
d e position 
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4 . .iiii.imumuji í síowcireulation 1 
Fatigue . Headache . Blurring of vision. 

Investigations : 

1 ) Normoc hromic normo cytic anemia , may show rouleaux, 

ESR : always hig h. 

3 ) Sé r um prote i n eleetrophoresis : Undingof paraproteins. 

4} Bone marrow examínation : plasma cell inťiUration . 

5) Urine examínation : may be n- ve íor Bence Joncs prote i n. 

6) X-ray bone : patho l og i cal IVacture or lylie lesions. 

7 > Biochemical : T uren . creaúnine . ( a with normál alkaline phosphatase. 

l)i:t»uo4ic crítería for muliiple myeloritafl PWI 

& F.ii.ipiot culím semni nnďui m ine, 

I&pláčcmcJti of bone iikutow bý i íínl i gnáni 1 plácnu cjIIš. 

^ A • ila may i- e g. hone pain. CRF 

S us péct MM in a patient >50 with bone pain, anemia, recurrent 
ínfectíon, renal impaírment, hypercalcemia , neuropathy & t ESR. 

Treatment :| 

I. Sunnortivc therapy : 

o Bone discase : local radiotherapy for loealtzed pain „ bisphosphonate, 

o AHopurinol : to prevent uráte nephropatfay. 
o Antíbiolics : foi infections* 
o Anemia : bloodi t ransfus ion , cryihropoietin, 

o Hypervíscosiiy syndrome : plasmaphercsts. 

II. Snedfic treatment : 

^ Melphalan and přední sol ono 
's, Combination chemotherapy : 

VAD repimen (Vmcristíne, Adriamycin and Dexameihasonc ). 
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THE SPLEEN 


Caus es of sp Jen omega /y : 

L 3535 SS: 

o V Sral : EBV. CM V, hepatitis. 
o liactcriat : SBE, TB , Salmonella , Bručel la. 

o ProtozoaEparasitlc: Bilharyiasis, Malaria, toxoplasmosis, leishmaniasis. 


n. jg 


lood disorde 


a) Chronk hemolytie anemias : 

o Autoimmune hemolytic anemta. 
o Hereditary spherocytosis, 
o ThaEassaemia. 

b) Myeloproliferatívc dísorders : 

o Myelofibrosis. Bv DrUiaa Aiiuicd 

o CML. 2-igazií University 

o poíycythemia rubra vera, 
o Essenlial thrombocyihemia. 

c) Lymphoprolifcrative dísorders ; 

o CLL o Most tymphomas. 

o Hairy cel] leukemia. 


utoimmune dísorders 


o SLE. 

o Felty’s syndrome. 


o Rheumatoid arthritis. 


IV. 


Círculatory dísorders : 



Portál hy perte ns ion , portál veín Lhrombosís. 


o Gaucheťs disease : gcnetic disease in which lipid accumulates in cells 
& organs , It is the most common lysosomai slarage disease . 
o Amylotdosis, 
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OD of jusi palpabie sgteen : 


a 1 nfecti ve endoca rditi s. 


o Typhoid. 


o Hepatitis, 
o Bručel losís. 


l)D of huge splenomegíily : 


> Bilharziasis, 

> CML. 

> 'ITialassemía, 

> Myelofibrosís. 

> G au c h er ’ s d isease , 


> Malaria, 

> Hairy cell [eukemia. 

> Poiycythemm. 

> Myelosclerosis. 

> Kala A zař i Láslunaniasis > 



Dcfinition : 

P.xeessive splenic function, which Icad to acceleratcd dcstruction of 
one oř more o f ihe three elemcnts of blood. 

Cau ses : 

! , Prinniry : no cause of s pleno mega Iv is delecled. 

2. Secondaiy : on top of cnlarged spleen c.g, Bilharziasis . Malaria 
N R ! h pcTsplenism can occur in absenci of splenomegaly. as in chronic I I P 
Mťcltanisms : 

l Mechanical obstruction inside the splenic bulb ( Scquestration ), 

2. Fomtalion of autoamibodics agíiinsL the blood cells. 

3. Sec ret ion ofeertain agents which inhibit the relcase of cclls ťrom 
bone marrow. 

I) injiJtostic crite ria : 

L Spienomegaly. 

2. Peripberal evtopenia. ( of one or more cell li nes ) 

3, Normál or hypercdlular bone mamnv. 

4. í rnpro v ement after splenec lomy . 

5, Rudioactivc RBCs : phagocytoscd inside the spleen. 
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Indications of splenectomy 


1, Blood diseascs t 

o Hypersplenism : bilhar/.iasis , lymphoma. 
o Spherocytosis. 

o ITP : after fa duře of steroid therapy, 

2. Traumatic :second commonest indication. Bul the commonest indication abroad, 

3. Others : 

S Tumors/cysts , splenic absces s. 

S As a part of Olher opcraliotis : Radical gas trče lomy , Radical pancrcatcctomy. 


Ili-matolosical & i m mimo clianties a flor spkíiectonn 


ř HqwkII rJoliv .bQdícS ( Nuclear remnants in the red celte ). 

*' Neutrophilia in response to infection. 

Increased plave let count and occasionallv sp herce v tes with inereased 
aniso- and poikilncytosis. 

: ; iV* V 3 Sgr 

r Decieased IgM IcvoL 



Causes of hyposplcriism 


1) Splenectomy : see abuve 

2) giclde cell diseasc. 

3) Coelíac diseasc. 

4) Qongenital asplenism ( rare ) 

5) Esscntíal ih rombocyt hem ia . 

Infection prophvlavis nccťs.sary in hypospienism : 


> Pneumococcal vaceine : is required ai least 2 vveeks before planncd 
splenectomy. if ihe operation is unplanned then íl should bc given 
as soon as possible ailenvards. 

^ Mcningococcal & li. íníluenza vaccine s. 

> Post operát ively , prophylactic long-terni pcniciílin V 500 mg/l2h. 
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BLOOD TRANSFUSION 


Indications : 

1 . To restore blood volume 

2. Acute he morrhag eexternalor interna! 

3. Opcrative & Postoperaiíve replaccment 

4. Severe bum 

5. To pro vide deficient blood elements 

6 . Packed RBCs as in paticnt with severe anemia 

7. Fresh Irozen plasma — » haemophilia , liver cell failure , DÍC 

8. Plaielcts concen tratě -+ acutc leukemia . thrombocytopenia 

9. Cryoprecipitate — * haemophilia, 

!0. Albumen — * hypoalbumenemia. 

Test the blood for : 

1, ABO antigen. 

2, Rh antigen. 

3, Coomb*s test, 

Compíication : 

[ACUTE (WITH1N V"7Z HRsjj 

11 Hctnolvtic transfusion reaction : 

Due lo incompatible blood transfusion — > destruction of donor 
RBCs by the recipient Ab. 

Cf i ni cuí nicttire: 

Sytnptoms : 

> Fever with rigor , I leadache , Malaise & Anorexia, ( TI 1 M A ) 

> Chest pain & Dyspnea. 

> Nausea & Vomittng 
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Sign* 


> Fever 

> Tachycardia 

> Cyanosis 


Bv DrBiaa Ahltiťd 
Zagazig University 


> i [ypolciision 

> Gliguria & hcmoglobinuria . Láteř on rena! failure. 

tf patient U under ana esthesla or comatoscd, IncompatibUlty b 
susoected bv : 

4 Progressive unexplained hypotension 
4 Unexplained tachycardia 

Treotment of haemolytlc reaction: 

13 Stop the trans fusi on, 

13 IV fluid, 

13 Alka I inisation of urine, 

2) Febrile itnn haemolvtic reaction : 

due to presence of leucocyte amibodícs agaínst donor leucoeytcs. 

3) Allergic reaction, 

4} ARDS. 

5) Acidosis, 

6) Hyperkalemía & hypocakemia. 

7) Citeulaiory overload {heart failure). 

8) Hypothcrmia. 

9> Blecding tendency due to : 

o Dilution of the patient biood platelets 
o Deficient clotting factors 

10) Air embolism, 

11) Thrombophilihitis at the site of injection. 

12) Acidosis 


85 


In Capsule Series 


www.incaD5ule5erle5.com 


Hematology 


PEUVYEP ( AFTER 72 HRS 1 

1) Delayed hemolysis. 

2) Post-transfusion puipura. 

3) Iron overload. 

4) Transmission of diseases as : 

o AIDS 
o HBV t HCV. 
o Brucellosis 
o CM V 
o Malaria 

Complications in the doimr : 

1) Ancmia. 

2) Complications of repeated venous puncture. 


Red Cell Transfusions 


Acute Blood Loss : 

Healthy persons can usually tolerate up to 30% blood loss without trans fusi cm. 
o Hgb > 10 g/dL, transfusion rarely indicated. 

o Hgb 7-1 0 g/dL, transfusion bas cd on cl i ní ca t symptoms. unless patient 
has severe medical problems (eg, IHD , severe COPD), 
o Hgb < 7 g/dL, transfusion usually needed. 

Chronic anemia í 
RBC Transfusion Formula : 


Volume ofcells = 


Totaí bbotl volume of the patient X f desired HCT - Actual HCT ) 
HCT of transfusion product 


wherc total blood volume is 7tí ml. /kg in adults, 80 mL/kg in children, The HCT of 
PRBC is approximatdy 70%. and that of whole blood \s approximately 40%. 
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COLLECTIONS 


^ l l f M orphologíJDifferetitial Diag/iosis ; 

■ Poildlocjtosis iirregular shapej : in megaioblastic are mi a. 

■ Anisocytosis (irrcgulai RBQ, sizci ; in megaioblastic anemia. 

■ □isoptiilíc Stippling ( punetuale basophilia ) : Lcad , 
thalassemia. severe anemia. 

■ Heinimbdies : Drug-írtduced foeroolysts 

“ Helmo! Cells : Microangíopalhic hemolysis , hemolytic transfusion 

reaction, t ran spi aut rejection. 

■ Howelinnily Q>dies ( smáli round auclcar remnants ) : post 
splenectomy , megaioblastic anemia. 

■ □uclcated RCXs : Severe bone marrow stress (eg, hemorrhage, 
hemolysis, hypoxia), marrow replacement by tumor, extramedullary 
hematopoiesis, 

■ Polychromasia : A bluish red cell suggests retículocytes. 

■ SickJinfi ; Sickle cell anemia 

■ Schistocytes : D1Q microangiopathic anemia. 

• Spherocytes ; Hereditary spherocytosis. immune hemolysis, severe 
burns, ABO transfusion reaction. 

• Qirgel Cells (Leptocytes): Thalassemia. hemoglobínopathies, liver 
disease. any hypochromic anemia. 


E5y Dr.Dtaa Alutted 
Zagazig University 

DChle Ghlusion Qidies EZbevere infection, malignancy, pregnancy. 

Hvpvrsegmentation (HVtcgaloblastic anemia. 

□bOc dranulation : Severe íllness ( sepsi s. burn, high fever). 


VVLD Morphohifc. Differential Diagnosis ; 
Auer Rods : AML 
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Causes of raised ESR : 

o Pregnancy : tnaxitnal in 3rd irimester. 
o lnFections : Aeute and chrunic infections e,g. TB 

o Col I a ge n d i sorders R ho u matoid . S LE , po I y n i val gia rhe u mat íca, v asc u I i ti s . . 
o I nft ammatory bowe] disease . sarcoídosi s„ post -Ml. 
o Neoplastíc conditions : NHL, HodgkJn's disease . Multiple myeloma . 
Causes of hypercoagultíbi lity : 

L Acqoired : 

X Cancer. 

& Inflammatory di sorders : ulcerative col i tis. 

Sc Mycloproliferative d i sorders. 

5 Postoperative. 

5 Estrogens. pregnancy. 

I A micardioJ ipi n antibodics ( anti -phosphol i pid syndrome ) 

X Paroxysmal noctufhal hemoglobinuna. 

II. Con^nilíil : 

5 Antithrombin ítl dcfidency. 

% Protein C oř S defíciency. 

£ Dysfibrinogenemia, 

6 Abnormal plasminogen. 


Indications far allogeneic stem cell tra ti splaň taiion ( SCT ) : 

* 

Relapsed AML , ALL. 

* 

Severe aplnstic anemia. 

* 

Chronic myeioid leukemía. 

• 

Myelodvsplasia. 

• 

Multiple myeloma (slEge 11/1 ÍH. 

* 

Primary i mmunodeťiciency syndrontes. 

• 

Thalassaemia major. 

• 

Sickie cell disease. 

* 

Relapsed aggressive histology NHL& Hodgkin’s lymphoma. 
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Causes of t reticulocyte counts ; 




- Reticulocytes represent an intermediate maturation stage in marrow 
between the nucleated red cell and the matu re red cell. (, No nudeus but 

retain some mtcleic acid }. 

o Bleeding. 
o Hemolysis. 

o Response to iron , folate or vit B 12 therapy. 
o M yel oproti ferati ve disorders. 

o Marrow reco very f ol lo w i n g c he m oth er apy or rad iothe rapy . 
o Infection. 
o Infiammation, 
o Er y til ropoi eti n ad m in i strad on , 


íf the retJeu/ocytes co oni )s hlgb . btoad ícss w homoiysls Jí Ma/y to be o cause of ansmta. 
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Dif^rences^ between heparin and oral, anticoagidgnts : 



Heparin 

Oral nnlLcau^utuiKl Uvmlmín t 1 

Smírce 

- Naiiiral. li is lormed wtlh 
histamiiic in mast celíš. 

- Synvhedc 

Pharmacological 

actions 

Amidoagtilant ín vivo and vitro 
- Ilypotipidaemic effect 

- AntícoaguJam oníy in vivo 

Ph armacok i netics 

- Incffoctive by mouth becausc n is 
přeci pi ta ted by acid 

- Not cross the placenta oř secretcd 
in breast milk 

- Rapidjy absorbed from GIT 
cross the placenta and secreted in 
breast milk 

Mccliitnisni 

Its action depends on tlíc presence 
of heparin cofactor (antit hrom bi ti 

111) In plasma 

- Il niarkedly activaies amithromhin 
111 that inhibit? several activated 
clolting factore f mainty Xa, tla, 

XII Ja) 

- They competc wlth vit.K to 
inhíbit its ulil i žati on in the 
formation of prothncimbin and 
factors Vil. IX, X b\ the liver. 

- Thís is through inhíbition of 
vít, K -epoxide rcductasc enzyme 
pieventing the reduction of vílK 
to its active form. 

Koute 

- Parfentrál 

-Oral © 

Dose 

5000-1 0,000 nnits I.V folloivcd b> 
5000 unitS'lj hourá, 

Initial dose; 10 mg {loading for 2 
days) 

- Maínienance:2- 15 mg /D 
according to prolhrombin activity. 

Control oř 
therapy 

- Blood coagulation Ume. ít is kept 
at 2-3 times its normál vslue 
Activated pani a J thromboplustin 
linie '(A PIT) shon Id be kopt at 2 
dmeš normál valné 

- Dose is adjusted according to 
prothrombin time or JNk which 
should be kepi in I ho range 2-3 the 
normál valíte wilh maintenance 
therapy. 

Onset 

- Iin médi ale afier I.V injeetion 

- Dday* lakc abouE 1 3 days 

Antidote 

- Protamine sul phate i.v usually 

1 mg ts required to antagoni/e 1 00 
units heparin. 

■ Vit.K dose of 50 mg I.V 


What are the major differences between standard heparin and LMWH? 
o LMWH has a longcr halF-life and iluis ean be administrajed oncc daily. 
o LMWH gi ves more predictable anticoagulani response at high doses and 
thus can be adminislraied without monitoring ( seriál PTT) 
o LMWH produces kss bieeding complications lhán standard heparin. 
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CA SES 


A 67-vear-old woman is seen for eomplaints of mild mentory loss and fatiguc. On 
evaluation, she is fousid to háve an anemia,, which is characterimi by tho folio wíng 
luborntory válu es: white bloud cell count. 5.200/mm J : hemoglobin. ‘->.1 g/dL; 
hematoerit, 26.9%; MOV. lili fL; retieulocytes, less titan í%; and piateliíls, 

1 54000/m m 3 . Her sérum eobalamm levei is 260 pg/mL and her folate, thyroid- 
stimulating hormone, and liver řunction tests are normál. 

* How woold you further evaluate this palienťs anemia? 

* On the basis of the laboratoiy rcsuíts so far, what test, or tests. might be helpfui in 
diagnos i ng the cause of this patienťs anemia? 

* Why might such a patient be deficient in cobalamin? 


• How would you further evaluaíc this patienťs anemia ? 

Sérum cobalamin and folate leveis should be determined, In addilíon, a search for 
both aleohol abuse and liver disease should be undertaken and hypothyroídism 
ruied olil. If no ne of these is found to bc a likely cause, other reasons for the anemia 
frefractory or apíastic anemia) should be explored. A peripherat hlood smear should 
be examined for possible cíues such as hypersegmented polymorphonuclear 
leukocytes (scén in cobalamin deficiency) or target celíš (scén in liver disease). 

- On the basis of the laboratory results so far, what test, oř tests, might be 
helpful in diugnosing the cause of this patienťs anemia? 

This patient likely has cobalamin deficienty, ailhough her sérum cobalamin 
leve! of 260 pg/mL is within the normál rance, Because studios havc shown 
that such deficiency results in methyl m a Ion ic ac i duti a and homocy stínem ia, 
these meta bolíc substrates should be mcasured i n this patient. Other testing 
lhát might be considered includes a Schillíng test or measurement of antí- 
intrinsíc factor antibodies. 

* Why might such a patient be deficient m cobalamin? 

Ihere are various c au ses of cobalamin dcíkiency. It can stem from the 
ingestion of ínsuíTicient animal protein, as secn in true vegetarians. Failure to 
release cobalamin from food binders or failure to secrete intrínsic laclor 
results in pemicious anemia. Failure to absorb the intrinsíc ractor-cobalamin 
complex in the distal íleum, as occttrs m pattents who háve undergone an iieal 
resection can also lead to cobalamin deficiency. 
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A 35-year-old woman presents to the emergency rnom complaimng of a noseblectl 
tjiat has perxistcd for several hours. She denics a his tor)’ °f previtmí bJecilíng , 
aithough she has noticed sumě increased bruising during the lástweekand the 
appea rance of a Smáli, purplisfi rasli on her Teet and ankles. She dcnies anv excessive 
bleedíng wilh the déUvery of her three ch Udřen and has inu undcrgone anv surgkai 
procedures. She iknies taking aspirin, aithough she has ta ke ti ucctamiaopheri for 
réliefof a mi Id baekache, and is on no other medications. On review of her symptoms, 
she denies arthrálgías, arthritis, fevars, eold symptoms, oř other infcctious symptoms; 
she has bectt in good íiealth until now. On examinaiion, she is fouiiri to be wdl 
devetopcd and in no disiress, There is some fresh as wéll as driet! blood ohscuring the 
nasal mueosa; she has no con june Uval hemorrhagos but docs háve pa latal potec hiae. 
Her spleen ís not pal pobit but í herc is a petechial rash a roun d both ankies. Her 
nosehlecd requíres nasal pucking for controk 

The foltowíng inttíai laborafory valuesare fotmd: white Idood cell count, újtifl/nutť 3 
vvíth a normál differeiitial; hemoglobin, 14.2 g/dL; hematoerit, 42.2%; MCV, 85 fl ; 
platelets, SQ.OOttAnnť*; PT, 1 1.5 secondsand PTT, 28 seconds. 

* What would you do next to cval nato this patienťs bleedíng 9 

■ Wha t resu 1 ts would you expec t from Lbe fimher e val uat io n o f th i s patienťs 
bleedíng? 

■ What therapy would you institute i tuh i s patient? 

* What would you do next to cval mate this patienťs hlcedíng? 

Her clinica! pícture ísconsktent with that of ITF : normál coagulation flndings 
and complete blood counl, excepl Hor lbe platelet count, and the absence of OLber 
physical lindings such as an enlarged spleen. 

bone marrovv biopsy would show an increased or normál number of 
megakaryocytcs. Some clinicians rtiay choose to treat for presumptive IIP and 
evaluate ihe patient in 24 hours. 

■ What ihcrapy would you institute in this patient? 

Platelet transfusions would not be helpful in this patient and might even 
acccleratc the destructive process. Prednisnne treatment (60 to 100 mg per 
dav) shoti Id bc iniiialcd once bone marrow tlndings confirm the diagnosis oř if 
the patient is treated empir ically. 
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A 37-yeiir-old man is secu hecaose of Inek of cnergy, night swcats, smi poor appeiite 
witb a Mrnsaiion of fullness after eating evco verv smál) amounts of fotili, 

Flsysicii I exammalíon reveab signs of aut mm. splemmicgaly, and tho existence of 
pelechům. A c oni plete blond counl is pcrformed and yíelds tbc followiiig findings: 
henialurrit, 25%; phitek-ls. 3ÍIO,IJOO/im»\ nud whitc blond cells, 72,O0 O/uÍib\ A boiH- 
marron biopsy is performed and the specimen is found to exhibit a graimíocytíc - 
erytbrmd ratio of 10:1 witb 100% cellularity and 1% blustocvtes, 

• What is lbe diíTeremial diagnnsis in this patient. based on ífte physical 
examination tlmlings? 

• On tite basis of the hematologie ftmlings, what hematopoietíe abnor -mu! ities 
would you expcct in this patient with suspectcd CML? 

• What do tlíc bone roatrow findings indicate in this patient? 

■ What would be Ihe most specilic lest for establishing the diagnosis of CML in 
this patient? 

• If the patient is started on single-agcnt chemothempy, w hat would be the 
likely effect? 

■ What is the diffcrential! diagitosis in this patient, hasedi on tlíc physical 
examination findings? 

- When the diagnosis of CML is considered. otficr possibiliiies, such as a solid 
«* *wc.r> fymrilflBMS. a nd thrq njť..t nf C ťiions m usí Jx exdmtel These other 
tiiseases may cause n Iťukcmoi d re ac ti on by incrcased slimulation of norma! 
myelopoiesis. Usually a léukemoid reaclion rcsults in a white biood cdJ count 
of less than 100,000/mnv , and less than 10% of cells are myeiocytes or more 
imniature forms. 

• .Splcnnmcpalv js almost the rule in palients with CML, and it is the source of 
poor appctiic and upper abdomtnal pain, such as lhát scén in ibis patient. 

Ikeausc normál hematopoiesis is suppressed, the patient could exhibit the 
signs and symptoms o ťaneiip^ . such as hcadachc, paipitations, palior, and 
cardiac fa duře 

} : malty. pelec h i ae. allhough possibJe, are not v«y frequent findings in patients 
with CML. 

• On ihe basis uf Ihe hematologie findings, what bemalopoietic iibiiormalities 
wuuld you expcct in this patient with suspectcd CML ? 

Norma! hcmatopoiesis ts suppressed by the leukémie activrty in ihe bone 
marrow, fcadingto a deereased number of red blond cells. as wel! as decrcased 
hemoglobin level and hematoerit. Typically, the anemia ofCMI is 
normochromic normocytic. Although im matu re. most of the whitc biood cells 
look jnorpho logica lij normál, and matu re neutrophils, band forms. 
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metamyelocyies, and myelocytes constitute most oť tlíc white blood cells in 
this patient. Anolher characteristic finding ís an increased numbcr of 
basophils. If most of thc cells are bíasts, this indieates acute leukemia in most 
cases, altbough it can also indicate lhát the patient is in the Mastíc phase of 
CML. 

• Whai do ttn? bone marrow findings indicate in this patient 7 

The bone marrow findíngs are consistent with a diagnos is of CML, and bone 
marrow biopsy constitutes an important part of the diagnostic evaluaiion in 
patíents with any kind of leukemia (acute and chroníc). Normál ly, the 
granu locylic-erythroid ratio ranges from 2 to 4 : 1, but, In the setting of CML, 
cells of white Jíneage predominale and increments of any fomt of white blood 
cells, from myeloblasts to mature neutrophíls, can be found. An i ne re ment in 
lymphocytes and red blood cell precursors is not characteristic of CML, Tlíc 
normál bone marrow ecllularity is 50% fat and 50% oř iess cells, buk in the 
leukemias, the accelerated producíion of abnormal cells causes the fat to be 
re placech and tito cellu la rity increases to 100%. Finally, even in norma! bone 
marrow. a verv smáli n um ber of blast cells can be found: in CML, a smáli 
percentage of blast celíš can be found, but this does not necessarily sign i fy 
acute leukemia. In blast crisis or acute leukemia, at least 20% of the cells b 
tlíc bone marrow are blast cells. 

• Wbat would be thc most spccídc test for cstablishing the diagnos is of 
CML in this patient ? 

The most specific test for establishíng the diagnosis of CMI . is a cytogcnefic 
investigatíon for the Ph 1 chromosome, whích is found in 90% of cases of 
CML. 

• If the patient is started on singl ‘.-agent chcmothcrnpy, what would be the 
Ijkely effect 7 

The chemolherapeutic agent most com mouly ušed In the ireatment of CML is 
hydroxyurea. This therapy can i m pro ve the patienťs quality of Life by rapídiy 
deereasing ihe number of white blood cells and plaielets. It does not prolong 
survival ven much. i fat alL in patients with CML. The interferons can suduce 
complete hematologie and cytogcnelíc remissíons, with suppnessíon of thc Ph 1 
chromosome in paltents with CMI.. Most importantly tyrosíne kínase 
inhibitors háve high incidence of biologie response s and luss toxicity. 
Allogeneic bone marrow transplantatíon has becn the only curativc trestnic nt 
for CML but has a high rate of complícations. Advanced age and the tack of 
suitable donors precltide íts use in many patíents, but it may hc the therapy of 
c holce in this 37-year-old man. 
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A 55-ycíir-oId man wbu is a s moker and bas, hypertensíon sůes bis internisf hecausc 
of malaise and nasat stu f fines s with Suli sensation in bis fronta! sinuses. On further 
questkmíng, the patient also deseribes having itchy, red f«t that worsen in the 
shower. The palient has no s bořin esa of breath with aeliviťy and does not snorc or 
cxpcrkncc daytime drowsiness, 

Physiciil examinatton reveals a piet hoříc patient who is in no acute d stress, His 
Eungs are dear to & u sen I ta í ion. His liver spán is 13 cm and his spleen tip is paipabk. 
The following lahorařory values are reported: hematoerif, 65%; wltife biood cell 
count, 8,500/mm\ platclcts, 2ÍO,ÍM}Q/mni J ; and differential: 50% segmented 
neuírophiis, 30% lympUiocytes, 3% basopliils, and 10% monocytes. 

Aríerial biood gas determinations perfortned on room air rcveaí a partiai press u re 
of oxygen of 65 mm Hg. a partiai pressure of car bon dinxitie of 38 mm Hg, and au 
oxygen saturatkm of 93%, 

* What is the diagnosis in this patient? 

» Why is it important to know wbether the patient snores oř experienccs daytime 
drowsiness? 

* Whai is the cause of this palicnťs nasal stufíTness? 

* What shon Id be the ínitiai treatment in this patient? 

* What i s this patíenťs prognos i s? 

* W líní is the diagnosis in this patient ? 

This patient most likcly has poiycvthemia vera . The oxygen saturation 
greater lhán 90% and the presence of splenomegaly support the diagnosis. The 
presence of mortonuclear and basophilic cdls also supports the diagnosis of a 
myeloproliforatíve disorder, whkh would be further supported by a bone 
marrow biopsy that shows trilinear hyperplasia 

* Why is it important to know whether the patient snores or experiences 
daytime drowsiness ? 

Snoring and daytime drowsiness are symptonis of sieep apnea. a cause of 
se co nd ary erythrocylosis. Although phlebotomy can curc the patíenťs 
erythrocylosis, il eannui treat the nighttime hypoxia or slcep apnea, and the 
palient couid go on to háve right-sided heart failure 
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* What is the cause of tiiis paticnťs nasul stuífmess ? 

Although hc mav háve a sinus infection. ihc nasa! stufFiness is most likely due 
to incrcased blood vise ošity. 

* What shouid be the initial treatmcni in this paritní ? 

Phlebotomy shouid be performed as soon as possibie to decrea.se the 
hematocrit to 45% lo 50%. The incrcased blood viscosity placcs this patíem 
who has two other risk factors for athcrosclerotic disease, námely smoking and 
hypertension, at risk ťor a stroke or cardtov ascuíar accidcnt. 

* What is this patienťs prognosis ? 

Even wilh care ful třen trnem of his erythrocytosis with phlebotomy and 
chemotherapy, his life expectancy vvill probably be more limited bccause of 
his smoking and hypertension. 


By Dr.Dm.i Ahrned 
Zagazig ťinvetsity 
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Hematology MCQ 


i- A feat ure of idiopathic thrombocytopenic purpura common to both children 
and adults is 

a. Occurrence after an antecedent virat illness 

b. Absence of spienomegaly 

c. Persistence of thrombotytopenia for more than 6 months 

d. Neeessity of splenectomy to ameliorate thrombocytopenia 

a- Which o ne of the following is NOT a myeloproliferative disorder 

a. CML 

b. Polyeythemia vera 

C. Essential thrombocytopenia 
d. Myeioíd mctaplasia 

3- Normocytic normo chromíc anaemia is an expected feat ure of 

a. beta-thalasaemia 

b. chronic renal failure 

c. iron deficiency anemia 

d. alcoholic li var disease 

e. myelodyspl asti c synd rom e 

4- AU of the following are seen in intravascular hemolysis EXCEPT ; 

a. H igh uri n a ry u robilin oge n 

b. Reticulocytosis 

c. High plasma hemopexin 

d. High urlnary hemosiderin. 

5- Auer rods are found ín 

a . Acute myeloid leukemia 

b. Blast criscs of chronic myeioíd leukemia 

c. Acute lymphoblastic leukemia 

d* Blast crisís of chronic lymphoid leukemia 

6- VlTiich of the following does not produce iron ovcrload in body 

a. Chronic hemodialysis 

b. Pemieious anemia 

c. Akoholic liver disease 

d. Síderoblastic anemia 
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7 - Anaphylactoid purpura may be associated with ali EXCEPT 

a. Jointpain 

b. Protein uria 

c. Abdominal pain 

d. Generaliied lymphadenopathy 

e. U rtica rial maculopapular rash especiall v over bnttoclís & extansor surface of Iqgs 

8- The following are common clinical manifcstationíi uf lcukcmia EXCEPT 

a. Fever 

b. Pallor 

c. Jaundice 

d. Lympbadenopaťby 

e. Petechial hemorrliage 

9- Whicb of thc following anemias is associated with splenomegaly 

a. Chroníc renal failure 

b. Aplastic ancmia 

c. Heredit&ry spherocytosís 

d. Sicklc celt ancmia 

10 - In persons who háve chroníc mycloid leukemia, the translocatinn that 
accounts for the Philadelphia chromosome most eommonly is found ín 

a. al! celíš of thc body 

b. a]] three hematopoietic cell Unes but not in nanhematopoictic cella 

c. all cella of the gramilocytíc cell line but not in nongtnnulocylic eells 

d. all bone masrow stem eells but not in matu re eells 

e. all bone marroiv stem eells and eertain mature graíiulocytes 

11- All of tlíc following producc imcrocyttc anemia EXCEPT 

a, Sidcroblastic anemia 

b, Thalassemia 

C- Pěj nícious anemia 
d. Lcad poisoning 

12- The following are bad prognostic signs of acute leukemia EXCEPT 

a. l-eukocytosis > 50000/cmm 
h. Mcdiastínal lymphadenopatby 

c, Agc < 2 Sl > 10 ycars 

d, CFÍS manifesbitions 
e- Nepatosplenomegaly 


98 


fn Capsuta Ser tas 


MCQ 


wwwj ncapstilescries. com 


13- Mr Mamdnuh is undergoing a hip replacement . During surgery he lascN 
approximatcly 1 litre of blood and trans fusi on of 2 units of packed celíš is 
commcnccd towards the end of the operátům. The anaesthetist notices that his 
pulse has risen to 130/min and his blood pressurc has fa 1 len to 80/40 mmHg 
.He is noted to háve frank hematuria. Which one of the foUowing is the most 

1 íkely cause of the sudden dcterioratlon ? 

a. M aj er AR 0 i ncompatíbility 

b. Myaca rd i.i I i n farctioti 

c. Sepsis 

d. Renctinn to anaesthetic drug 

e. U n dctected blood los s 

14- In a patient with chronic renal failure on replaccment erythropoietin irýcctions, 
which one of the foUowing is NOT a recognized side effect of this treatment 

a. Hypertcnsion 

b. I nereased risk oft h rombosis 

c. Piire rťd cell aplasia 

d. Atiurexia & vomiting 

« . I .ocn 1 pa i n a t i nj cctio n s ite 

15* lite most contmon type of anemia in Egypt is : 

a. Thala&scmia 

b. Iron defidency anemia 

c. Sicklc cell anemia 

d. Aplastic anemia 

c, Mcgaloblastic anemia 

16- The normál rcticulocytic count Ls 

a. Lesa lhati 2 % 

b. 2-6% 

c. 6 - L2% 

d. 

e. 20-25% 

17 - The mode of inheritance of thalassaemia is 

a. Anlosomal dominant 

b. Autosomal recessive 

c. Sex línked recessive 

d. Sex línked dominant 
i?, None of lbe above 
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18- The normál bone marrow aspiration , hlast celíš not cxcecd 

a, 

b, 5 % 

c, lo9ů 

d, ao% 

e, 2.8% 

19 - Which uf the following biood cells has the shortest blood half-life and ís 

therefore most likely to becomc deficient as a result of chcmothcrapy 
trsat ment? 

a. Red blood cells 

b. Neutrophiis 

c. Megakarvocytes 

d. Platcleťs 

20 - C au ses of huge spleen includc all tlie following EXCEPT 

a. Bílharziasis 

b. Chrcmic malaria 

c. Chronic mydoíd leukemia 

d. Hepatitis B 

21- 'Fherapy of hacmophilia melu cl es the following EXCEPT 

a. Fresh blood 

b. Fresh plas ma 

c. Fresh platelets 

d. FactorVlII 

e. !>DAVP f Desmopressín } 

22- Chloroma is found ín 

a. ALL 

b. AML 
c* CLL 
d. CML 

23- Non thr o mboey topeni c purpura is seen in all EXCEPT 

a. VasculiHs 

b. SLE 

c. Ch roníc renal failtire 

d. Heredita ry hemorrhagie tclangjetasis 
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24- A 35-vťar-old woman prcscnts becausc nf excessive bleeding after a dentaJ 
extraction. She has a histon* of frcquent proionged menstrual pcriods, 
proiunged bleeding after the delivery of her only child 5 years ago, and easy 
hruisa bílily. She also notes that her mother had a history of cxcessive bleeding 
us well. Physical exam at this timc is unremarkable. The folio wing studies are 
sent: WBC, 6500/cmm ; hematoerit, 39%; platelet count, 250,000/cmm ■ PT, 12 
sec ; FIT, 25 sec ; bleeding timc, 15 min ( normál, 5 to to min), The patient is taking 
no medíeine and has taken no aspirin or nonsteroidal anti-inflnmmatory agents 
in the past mnnih. Ba sed on the available Information, the most likely diagnosis 
is : 

a, hemophiliaA 

b, hemopbilia B 

C. faetor XI I deficieney 
d. von Wilkbrands disease 
C. Bcmard-Soulicr diseasc 

25- Gum bleeding is charactcristic of all EXCEPT 

j Ch ron ie phenvtoi n thcrapy 

b. Aplnstic anemia 

c. Scurvy 

d. Hcmophilia 

26- Splencctomy is virtually CU ra ti ve in 

a. G6PD deficienty' 

b. Thalasscmia 

c. ITP 

d. HcrcdilaiyspKerorytosis 

27- Hencich-Schonlein purpura isnot associated with 

a. Thrnmbocytopenia 

b. Palpable purpura 

c. Acute diffuse GN 

d. Alidominal pain 

28' Red cell osmotíe fragility is inereased in 

a. Thahssemia 

b. Hcrcditaiy spherocytosis 

c. Iron deficieney ancmia 

d. ITP 


101 


h Capsuts Serks 


MCQ 


www. incap5ul0serics.com 


29* Hemolytic ancmia is not produced by 

a. Ponict tlili 

b. Lithium 

c. Methyl dopa 

d. Quinidme 

30- Coolcy’s ancmia is 

a. Sicklecdl anemia 

h. Megaloblastic ancmia 

c. Aplaslic anemia 

d. Thalasseroía major 

0. Iron dcficiency ancmia 

3 1- Thrnnihocytopenia is absent in 

a. DLC 

b . Wisko t t-Ald rieh sy nd rotné 

c, Henoch-Schonldn purpura 

d, Mydosclerosis 

32- The outstanding fcaturc of ITP is 

a. Fever 
b* Huge spleen 

c. Gum blccding 

d. Stemal tendemess 

33- Presence of ancmia , jaundicc & splenomegaly with inereased MCHC is 
seen in 

a. Liver cirrhosis 

b. Thabssemia major 

c. PNH 

d. Heredí tary spherocytosis 

34- In polycythemia vera which is NOT truc : 

a . Low level of erythropoietiiJ 

b. High ESR 

c. High sérum vitamin Ba level 

d. Inereased RliC mass 
o. Bnsophilia 
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35- YYliiťh Lsolated coagulation factor dcfícicncy causes thromhosis 

a. Factor V 

b. Factor VU 

c. Factor XI 

d. Factor XII 

36- Iron transport protein is 

a. Trunscobntamin II 

b. Femlin 

c, Haptoglobin 

d, Transfemn 

37- VVhich of the foliowing is falše in hacmophilia 

a. Normál PT 

b. Voo Willebrand antigens level is grossly diminished 

c. Increased PTT 

d. Abseat factor VU1 coagulsnt activity 

38- Sdnophitia is a featurc of 

a. Nňn-Hodgkin ! s lymphoma 

b. Siclde cell anemia 

c. Hodgkina lymphoma 

d. Hcmophília 

39- T sérum iron and i iron binding eapaeity is a feature of 

a. Ch roníc infcction 

b. Sidťroblastic anemia 

c. Alcohol liver disease 

d. Thalassemia major 

40- Best prognos tic indicator in multxple myeloma is 

n. Scrum R2 microglobulins 

b. Hence .Jo nes protein in urine 

c. N umber of plasma cells in marrow 

d. Sérum Ca levd 

41- Troatmcnt of choiee in hairy ccli Icukemin is 

a. Chlorodcoxyadenosine 

b. Cortisone 

c. Splencctomy 

d. Hydnoxyiirea 
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42- Tumor lysis syndrome protlučeš all EXCEPT 

a. Hiperuricemía 

b, Hyperkalcuiia 
<r. Hypercalcemia 

d. Hy perphosphat emia 

43- Plate let transfusion is NOT indicated in 

a. Aplastíc anemia 

b. Urania %vítb bleeding 

c. DIC 

d. Immunagenic t h rombot hytopema 

44- Best trout ment in chronir myeloid leukemía is 

a. Hydroxyurca 

b. AI loge n ic bone irui rrow t ra nsplantation 

c. Interferon 

d. Radiothcrapy 

45- Autoimmunc hacmolytic anemia is assuciated vvith 

a. ALL 

b. AML 

c. C L L 

d. CML 

46- Wh i cli of the following is contraindicated in polycythcmia vera 

a. Hydroxyurca 

b. Chlorambucil 

c. Interferon 

d. Eabv aspirin to proclít thrombosis 

47- H\iM test ( a cítí sérum test ) is positive in 

a. GóPD deficienty 

b. Mydodysplastic syndrome 

c. Pa rosy smál n octu mat hemoglobinům 

d. Nemohli? uremic syndrome 

48- Erythropnietin Ls sec ret cd frum all the following tumors EXCEPT 

a. Reml cell ca re i no ma 

b. Pheochromocytoma 

c . Cerebdlar herna ngioblastoma 
tl . Oli I cell ca rd nnina of the lu ng 
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40- Most sensitive & specifíc test for diagnos is of iron deficienty uncmia is 

a. Scmm ferritin level 

b. Percentage of transferrin saturation 

c, Sérum iron level 

d, Smím transferrin receptur [Kjpulation 

50- i I til f life of platclet is 

a. 1 - 2 days 

b. 3-4 days 

c. 5-6 days 

d. 7 ' ň days 

51- betl tu re of siekle cell anemia do not includc 

a. Nocturia 

b. Priapism 

c. Ilypersplenism 

d. ulcers 

52- Pan cy topen ia may develop from all EXCEPT 

a. Ilemosiderosis 

h. Paroxysmal noci urna! hemoglobinům 

c. Acute mydoblastic leukemia 

d. Systému: lupus erythematosus 

53- Wh tch of the foli o w mg is associated with prolcmged bleeding time 

a, Polycythemia vera 

b, Von Willebranďs discase 

c, Anaphylactoid purpura 

d, Hemophilia 

54- Pcriphcral blond pletu re is the most usefut diagnostic aid in 

a. Non Hodgkiní Ivmphoma 

b. Multiple myeloma 

c. Myelodysplastic syndrome 

d . Chra n ic mycloid teuke ni ia 

55' Sérum alkaline phosphatase level in multiple myeloma is usually 

a. Low 

b. Normál 

c. High 

d. Iluctuates 
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56 Coagu latiím factor deficient in stored blond is 

a, vil 

b. V 

c, tX 

d. ti 

57- Ilalf lifc of albumin is 

á 1-2 days 

b. 10- 14 days 

c. 16 - 20 days 

d. 20 - 26 days 

58- Life spán of platclets is 

a. 2-4 days 

b. 5-7 days 

c. 9 • 11 days 

d. 13 * 15 days 

59- Mega kary ocytoxis in bone niarrow is scén i n all EXCEFr 

a. Myeloid meta p las i a 

b, Polycythemia ven 

t. Chmnic myelníd leukémii 
d. ÍTP 

60- Parahemophilia is dcficiency of factor 

a. IX 

b. V 

c. XI 

d. Vlil 

fil* A 55-vear-oId man wilh type 1 diabetes undcrgoes dialysis thrce times a 
weck for end-stagc renal disease. You reecnlly started him on erythropoictin 
injcctions for chronic a ne mi a (hematoerit, 25%). 

Which of the following is the best test to detcrmine ívbether this patíent wíD 
res ponči to the en tliropoietin treatment? 

a. Eiythropoietín levol 

b. Hematocrit 

c. Creatininc levd 

d. Reticulocyte count 

e. Blood urea nitrogen 
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6a* A 34-ycur-old woman undcfRocs chcmothcrapy for advunccd-stage breast 
canccr. As expccted, shc devciops pancy topeni a. Wliich cell line would you 
expert to ho the last to recover in this patient? 

a* Fosinophils 

b. Phtelets 

c. Basophils 

d. Monocytes 
c. RBCs 

03- A fjo-year-nld mim prese nls wilK coinplaints of heudaehe, líght-hrudedncss, 
hlurry vision, and fatigue; these symptom s havc been incrcasing ověř the 
past month. He rcports Lhát he has felt weak and has not had much energy. 
He also reports generalized itching, wliich usually occurs after hc takés a hot 
shnwcr. 1’hysical exa minut ion řeve ais fucial plelhora. His spleen is palpable 
2 cm below the left eostophrenk angle. tábora tory resuits reveni the 
following; Hb, 18; Hct , 61; platolcts, 500,000; leukocytes, 17,000. 

Wh i di of the following is Ihe most appropriate diagnosís for this patient? 

a. Gaisbdck syndrome (reUthv polyrythemia) 

b. Pickwickian syndrome 

c. Poivcythemia vera 

d. Aciite myeloid Icukcmia 
e* Chronic myeloíd leukemia 

64- A 59-year-old woman with severe, Progressive rlicumatoid arthritis is 
found to háve a ncutrnphil count of 1,200/mm > on routinc hematologie 
testing. She takés methotrexate and prednisone for her rheumatoid 
arthritis. In addtlion to rheumatoid nodules and rheumatoid jnint 
deformities, moderate sp I enom ega ly is noted on physicul exanvination. 
Which of the following w ould not bc eontributine to this oatienťs 

nmtmpHih? 

a. Methotrexate 

b. Cortkosteroids 
e- AutmcutrophU antibodícs 

d. Felty syndrome 


By Di Duí.i Ahiiied 
Zn^íizig University 
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Ans wers 

1- b 


33- d 

Z- c 

By Dr,Diaa Ahmcd 

34- b 

3- b 

Zagiiíig University 

35- d 

4- c 


36- d 

S- a 


37- b 

6- b 


38- c 

7* d 


39- b 

8- c 


40- a 

9- c 


41- a 

10- b 


42- C 

11- c 


43* d 

12- e 


44* b 

13- a 


45- c 

14- d 


46- b 

15- b 


47- c 

16* a 


48- d 

17- b 


49- a 

18- b 


50- b 

19- b 


51- c 

20- d 


52- a 

21- c 


53- b 

22* b 


54- Ů 

23- b 


55- b 

24- d 


56- b 

25- a 


57- d 

26* d 


58- c 

27- a 


59- c 

28- b 


60- b 

29- b 


61- d 

30* d 


62- b 

31* c 


63- c 

32- c 


64- b 
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